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Cost-effective methods to maintain the health of urban 
citizens are essential. Social factors have been shown in 
prior research to be related to disease and its outcomes. 
Several recent longitudinal studies of large community 
popu lati ons have revea I ed that peop I e wi th more extensi ve 
network resourCes live longer. However, it is not known 
whether this occurs because social ties prevent disease or 
retard its progression once it occurs. Being able to 
2 
delineate when on the health/illness continuum social 
connections are important would make possible policy 
directed more specifically at either disease prevention or 
disease control. 
The purpose of this research was to: (1) determine the 
relationship between social network indicators and mortality 
in an urban sample; (2] extend that knowledge by addressing 
the relationship between networks, disease incidence, and 
disease progression, and (3] del ineate whi ch spec; fi c 
network sectors were the strongest predictors of health 
outcomes. This was uniquely possible because measures of 
the three dependent variables were avai lable within the same 
data set at the Kaiser Permanente Center for Health 
Research. The research design was longitudinal, based on 
survey data. The conceptual framework posited that social 
support delivered via social networks modifies disease 
states. 
The setting was the Northwest 
Permanente Medical Care Program, an 
Region, Kai ser 
HMO serving the 
Portland-Vancouver SMSA. The sample includes 2603 adults 
who participated in a 1970 household interview survey. 
Their health service utilization data from 1967-73 has been 
corr ... lterized and I inked with the survey information. As of 
1982, 376 have died. 
To measure the independent variables, four summary 
social network indexes (scope, size, frequency of contact, 
3 
and interaction) were prepared according to a network model 
based on the survey questions available, network theory, and 
prior research. Indexes representing relationship domains 
(spouse, children, family of origin, relatives, work, close 
friends, other friends, organizations, and social leisure) 
were constructed. Control variables included age, sex, 
socioeconomic status, health status indicators, and health 
behavior measures. Multiple logistic regression was used to 
assess the first hypothesis because mortality was a 
dichotomous variable. Since the other two outcomes were 
continuous, ordinary regression was used. 
Each of the four summary network measures was a 
statistically significant predictor of 12 year mortality. 
Network scope was the strongest predictor. When broken down 
into relationship domains, marital, family, and kin 
relationships were not predictive of death, although almost 
all relationships were in the expected direction. Only the 
extended ties of close friends, other friends, work 
associates and sociel leisure activities were significant 
predictors. There was no relationship between network scope 
and either disease incidence or disease progression, so it 
is still unclear how social connections act to decrease 
mortality. To put the network contribution in perspective, 
only .01 of the total variance in the logistic regression 
4 
model of why people in the study population died was due to 
social factors. 
This study of an urban community population in the 
Pacific Northwest confirmed evidence from other parts of the 
country that summary measures of the social network are 
associated with mortality and indicated that friends are the 
most health-protective part of the network. 
CHAPTER I 
INTRODUCTION 
Since earliest times, humankind has s.peculated about 
disease. Why did some members of the group fall ill while 
others remained healthy? When more than one individual had 
the same symptoms at the same time, whet caused the varia-
tions in the time some people took to recover from the 
; II ness, or, for those I ess fortunate, what caused the 
variation in the time ti II they died? With the dawn of the 
scientific era and the microscopic identification of 
disease-producing organisms, the sources of illness began to 
be identified. However, overwhelming microbial agents are 
unable tu explain the occurrence of many diseases in modern 
techno I ogi ca I soci ety. 
More than two-thirds of the people in the United 
States today dwell in cities. Historically, cities were 
unhealthy (Gluck & Meister, 1979). Even as late as the turn 
of this century, disease bred in overcrowded urban areas 
where large numbers of people had congregated because jobs 
were available as a result of industrial development (Berry, 
1973). Sanitation was poor, and public health programs were 
just beginning. 
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Now the major infectious diseases have been con-
trolled. Instead of tuberculosis, typhoid, and smallpox 
being the leading causes of mortality, illnesses such as 
heart disease, cancer, and stroke now claim most lives. 
These chronic illness etiologies are not wei understood, 
and appear to be related in complex ways to lifestyle and 
the environment (Dubos, 1965). With current treatment 
methods, people with such diseases often live for long 
periods of time. There is a constant search for ways to 
eliminate, or at least modify, the chronic illness killers 
of our time. 
In post-industrial society where technology has me de 
the treatment of disease once it has occurred extremejy 
expensive, finding cost-effective methods of disease preven-
tion and the maintenance of the health of citizens is 
imperative. Two current trends in this direction are per-
tinent to ur~ ~n community heal tho The fi rst involves the 
movement to modify individual lifestyles by decreasing 
health destructive behaviors such as cigarette smoking, 
overeating, and lack of eXercise. Maintaining social isola-
tion is also considered a negative health behavior. The 
second movement involves the attempt to manipulate the 
social environment of people to provide more social support: 
self-help support groups, neighborhood centers, and programs 
for the elderly using volunteers are examples of this 
3 
approach. The attractiveness of these movements is that 
they do not need to be costly. 
Both of the movements ci ted above i nvo I ve the noti on 
that disease can be prevented, or at I east control led, by 
social factors. However, exactly where social influences 
may be most pertinent on the health/i Iiness continuum has 
not yet been determined (House, 19821. This is important to 
know, because if social support is more important in disease 
i nci dence, soci a I and hea I th po Ii cy in the area of preven-
tion would be most appropriate. If, on the other hand, 
social ties function primarily to prolong survival, 
intervention after disease is apparent would be most in 
order. In this case, social support would be considered a 
form of therapy. 
The two trends in community health described above can 
be traced in part to a seminal study first reported in 1979. 
In that year, Berkman and Syme published an exploratory 
study of a large community population from Alameda County, 
California, which reported that people with more extensive 
soc; al networks Ii ved t onger. Thi s study genereted wi de-
spread interest because it implied that health of 
individuals and communities could be improved simply by 
increasing social interactions. Berkman and Syme speculated 
that the mortality differentials they obtained may have been 
due to social networks enhancing resistance to the occur-
4 
rence of di sease, or that, once ill, peop I e wi th more soci a I 
resources may have experienced slower progression of 
disease. 
Within a short time, other investigators with longi-
tudinal data sets from communities in others parts of the 
United States reanalyzed their data looking for similar 
network/mortality relationships. More rigorous controls and 
methodologies were used. Some found the same results as 
Berkman and Syme, others found them with less clarity, and a 
few did not find them at all. Thus, it is still unclear 
whether social networks do prolong life, to what degree, and 
eXactly how they do this. The question of whether mortality 
risk is lower because social factors act to lessen disease 
incidence or act to retard disease progression has not yet 
been explored within the same data set where the network/ 
mortality relationship is assessed. There are few places 
where the type of data needed for such an analysis is avai l-
ab Ie. 
The major purpose of this research is to dete~mine the 
relationship between social networks and mortality in a 
basically healthy population of members of a large urban 
health maintenance organization which is located in 
Portland, Oregon. An attempt is then made to delineate 
whether social factors influence disease incidence or 
disease progression within this population. This research 
is important because it attempts to extend our knowledge of 
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the networks/mortality relationship by addressing the 
reasons behind the association of social factors with death. 
It is significant in that outcomes related to disease inci-
dence, progression, and death are available within the same 
unique high quality longitudinal date set. 
If social connections are significant predictors of 
mortal lty or the disease outcomp.s, it is important to know 
which specific aspects of the network are the most pertinent 
predictors. Thus, a secondary research aim involves 
exploring network components in relation to the outcome 
variables. 
BACKGROUND 
The notion of socially-induced stress as a precipi-
tating factor in disease has gained wide acceptance. It has 
been found that a variety of social factors in the environ-
ment are associated with morbidity and mortality, including 
such factors as socioeconomic status, marital status, migra-
tion, social disorganization, occupational strain, and 
geographic mobility (Berkman, 1982; Cassel, 1974, 1976; 
t1, c a. u e e n & S i e g r i s t, 1 9 8 2 ) • Dub 0 s (1 9 6 5 ) r e cog n i zed t hat 
even susceptibility to microbial infectious disease was 
probably a function of environmental conditions leading to 
physiological stress on the individual, rather than simple 
exposure to an external source of infection. For the past 
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twenty-five years, the role of stressful life events (i.e., 
divorce; job loss, bereavement) in the etiology of various 
disorders has been a productive field of research. In both 
retrospective and prospective investigations, modest but 
statistically significant relationships have been found 
between increased life changes and the onset of sudden 
cardiac death, myocardial infarction, accidents, diabetes, 
tuberculosis, and a variety of more minor disorders. For 
reviews of this literature, see Dean and Lin (19771, and 
Dohrenwend and Dohrenwend [1974; 1981), Rabkin and Struening 
[19761. Life events may also be related to the course of 
illness and recovery, whatever the etiology of the primary 
di sease [Kagan & Levi, 19741. 
Psychosocial stress may be moderated by supportive 
social relationships. Although still controversial, during 
the past 15 years research and theory have pointed to social 
support as protecting or buffering individuals against life 
stresses and their negative impact on health [Cassel, 1976; 
Cobb, 1976; Dean & Lin, 1977; Kaplan et al., 19771. This 
has been termed the "buffering Hypothesis" [Thoits, 1982). 
Social support also appears to have a direct effect on 
health (Gore, 1981; Thoits, 19821. The effect of social 
support does not appear to be limited to anyone disease 
state or organ system and ranges from mental to physical 
[Antonovsky, 1979; Berkman & Syme, 1979; Broadhead et al., 
1983; Cassel, 1974, 1976; HOlise et al., 19821. Many 
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theorists consider the chronic diseases to be particularly 
influenced by stress and thus social support (Berkman & 
Syme, 1979; McQ.ueen & Celentano, 19B2; Rabkin & Struening, 
1 976 J. Although there have been a variety of cross-
sectional and retrospective studies of small specialized 
groups which have addressed social support and its effects 
on health, few longitudinal studies have been conducted 
which used samples from general populations. 
Recently, however, three major longitudinal studies 
involving community samples have been reported (Berkman & 
Syme, 1979; Blazer, 1982; House et al., 1982) that show a 
direct impact of social networks/support on mortality. 
Berkman and Syme (1979), in a nine-year mortality follow up 
of a representative sample of 6928 adults in Alameda County, 
California, first surveyed in 1965, found that individuals 
with few social and community ties were more likely to die 
in the ensuing years than those with more extensive rela-
ti onshi ps. 8erkman and Syme's pub I i cati on generated much 
attention from social epidemiologists and believers in 
we I I ness pro mati on. I ts wi de impact was probab I y due to the 
size and design of the research, the magnitude and clarity 
of the outcome, and the fact that apparently merely having a 
network in itself was protective (Schoenbach et a!., 19831-
The quality of the support provided by the network or the 
amount of stress it buffered against was not assessed in the 
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Berkman and Syme study. Subsequent studies have yielded con-
flicting support for the Berkman and Syme findings. House, 
Robbins, and Metzner (19B2), in a simi lar study of a cohort 
of 2754 adults from a more rural community population in 
Tecumseh COUr'lty, Michigan, found the same relationship 
between social connections and mortal ity after ten years. 
However, this cr.!y reached statistical significance for men. 
Blazer (1982) assessed social support along three parameters 
(these wi II be discussed in Chapter II) in a community 
sample of 331 persons 65 years of age and older in Durham 
County, North Carolina. These parameters significantly 
predicted mortality after 30 months. The Schoenbach et al. 
(1983) findings were more modest and Zuckerman et al. (1984) 
were unable to find relationships between social networks 
and mortal ity. Schoenbach states that because Berkman and 
Syme and House et al. did not employ a prior~, specifically-
defined social network variables, the results of their 
studies are open to suspicion. 
The work of Berkman and Syme, House et al., and Blazer 
is unable to determine what produced the positive network 
mortality relationships they obtained because only death 
certificates were available to them as outcome measures. 
Although mortality is an important endpoint in epidemiolo-
gical studies, it is not possible to be specific about where 
on the health/illness continuum social support is having its 
effect. As Berkman and Syme and House et al. have noted, 
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there are two possible ways in which social relationships 
may impact on mortality: by affecting the occurrence of 
disease (early on the continuum) or by affecting illness 
progression (late on the continuum). 
Cassel (1976) believed that soc;al processes affected 
disease incidence. He theorized that such processes, acting 
as "condi tional" stressors, increased the susceptibi Ii ty of 
the individual to disease causing agents in the environment 
by altering the endocrine balance in the body. He envisaged 
social processes as thus enhancing susceptibi lity to 
disease. However, in light of the aforementioned research 
i nvo I vi ng communi ty popu I ati ons that de Ii neated the net-
works/mortality relationships, social processes must have 
a I so affected peop I e a I ready stri cken wi th di sease. Not a I I 
people in a community population are in an optimum state of 
health. The mechanism postulated by Cassel could have been 
in operation, but in a different context. Social processes 
could have enhanced the susceptibi I ity of diseased indi-
viduals to the physiological decline inherent in the 
particular disease process and hastened their demise. Thus, 
the next step in furthering our understanding of how social 
networks influence disease processes is to sort out where 
social connections are important. 
10 
CONCEPTUAL FRAMEWORK 
The conceptual framework for this study, which is 
outlined in Figure 1, ie based upon stress theory as it 
rei ates to the course of physi cal i!! ness, In thi s model, 
support can buffer ubiqui tous envi ronmental stress and can 
directly affect disease. The elements of this conceptual 
fremework are described next. 
The original definitions of stress were developed by 
Cannon, Selye, and Wolff [Hinkle, 1973). The experience of 
a threatening or harmful stimulus [stressor) interacts with 
both physiological and psychological processes to evoke 
responses in organisms [stress) which influence physical and 
mental states. Stressors may be physical or psychosocial. 
A stressor may be life threatening, signal the loss of 
relationship or object, 
belief system. Stress 
or represent 
leads to a 
an attack on one's 
sustained state of 
arousal which is catabolic. The sustained phYSiological 
mobilization of the organism has biochemical outcomes which 
predispose the organism to morbidity and ultimately, mor-
tality [Renner & Birren, 19771. For a recent detailed 
exposition of the neuroendocrinological mechanisms involved 
in the stress/illness relationship, see Henry [19821. Thus, 
psychosocial processes acting as stressors will, by altering 
11 
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the endocrine balance in the body, decrease the resistance 
of the organism to direct noxious stimuli. The psychosocial 
processes can be envisaged as enhancing susceptibi lity to 
disease. The clinical manifestations of this enhanced sus-
ceptibility will not be a function of the particular 
psychosocial stressor, but of the physiochemical or micro-
biological disease agents harbored by the organism or to 
which the organism is exposed. Disease manifestations wi II 
al so be determined by constitutional factors, which in turn 
are a function of genetic endowment and previous experience 
[Cassel, 1974). These I atter facto rs have been out I i ned in 
datai I by Antonovsky (1979) in his salutogenic model of 
health. Kasl has racently critically reviewed the research 
linking stress to health (1984). 
[Q.9..111~Q.Q.r.t.. 
Social support as a construct has been defined in a 
number of ways (Antonovsky, 1979; Caplan, 1974; Cobb, 1976; 
Kahn & AntonUCCi, 1980; Weiss, 1969;1. Most of the defini-
tions contain some idaa of dimensionality, reciprocity, and 
the impl ication of feedback from face-to-face interaction. 
For instance, the characteristics of social support 
described by Caplan (1974) include the notion that social 
support occurs through enduring relationships which provide 
help for the individual in mobilizing psychological 
resources and mastaring emotional burdens, shering tasks, 
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and providing material supplies, skills, and cognitive 
guidance. The social support system functions by offering 
information, guidance, and feedback to the individual and by 
acting as a refuge or sanctuary where the individual may 
experience stabi I ity and comfort. Barrera and Ai n I ay have 
recently reviewed the literature discussing the structure of 
soci al support (1983J. 
In terms of the stress model discussed above, it has 
been theorized that social support exerts a protective 
effect which buffers the individual from the physiological 
or psychological consequences of exposure to stressor situa-
tions (Cassel, 1975; Cobb, 1976; Rabkin & Struening, 1976). 
Social support can have direct effects on heal th as well 
(Gore, 1981; LaRocco, 19B3; Thoits, 19B21. For example, in 
instances of negative life events such es bereavement, net-
work support can modify resultant stress which could lead to 
negative health outcomes (Walker et a!., 19771. This is an 
example of a buffering effect of support. In terms of a 
main effect, ongoing network support may operate to promote 
health when no stressful events have occurred. Because 
there are no measures of stressful life events available for 
this research, it primarily assesses a direct effect model. 
~Q..~u!'l_N e_1wo rJ~Ji 
The way in which social support has been operation-
alized varies from study to study. Most measures fall into 
14 
either the category of qual ity or content of interpersonal 
relationships or quantity or structure of relationships. 
Some instruments measure both. For measuring the quantity 
of relationships, a social network model (Fischer, 1977; 
Mitchell, 1974) has often been used (Berkman, 1977; Liem & 
Liem, 1975; Tolsdorf, 1976; Walker et ai, 19771. This has 
led to scoring network data which provide information about 
the network as a whole (size, density, functionality) and 
about the various types of support available to the indivi-
dual through his or her ties to others. Mitchell and 
Trickett (1980) and Wellman (1981) have discussed appli-
cations of network analysis in so~ial support research and 
the role of social networks in mediating the provision of 
support. 
Q.ise§..§..§.. 
is a well-defined model of a process of 
the normal homeostasis of psychological-
A disease 
di srupti on in 
physiological systems (Gonnella et al., 19841. Diseases can 
be broadly categorized as acute or chronic, and physical or 
emotional. Chronic diseases are physiological disorders of 
long duration which are noninfectious. They are syndromes 
which may have a long incubation phase and with which an 
individual may live for many years before death. They are 
often treatable and able to be stabilized by modern medical 
methods, but are not "cured" in the usual sense. Some 
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chronic diseases are serious and imply a shortened life span 
and/or physical impairment. 
The.incidence rate of a disease is the number of its 
new cases, in a defined population at risk, over a period of 
tim e • The preferred method for determining incidence is 
prospective survei II ance of a cohort who are assessed for a 
variety of possible risk factors and are monitored for the 
development of new cases [Kasl, 19831. If the monitcring of 
the new cases of disease were to continue fOr additional 
medicel outcomes, this process would become a study of the 
course or progression of the disease. 
Health is e state of optimal biopsychosocial 
functioning. 
Death is the absence of life. 
HYPOTHESES 
Given all of the foregoing and controlling for the 
major confounding factors [these wi II be di scussed later) 
that would be expected to operate independently of stress in 
causing morbidity and its outcomes: 
1. Adul ts with more social network resources wi II have 
less risk of death. 
2. Adults with more social network resources wi I I have 
lower incidence of disease. 
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3. Adults with more social network resources will have 
less disease progression. 
Datai I s of the operati ona Ii zati on and measurement of 
the social network, mortality, disease incidence, and 
disease progression variables are given in Chapter IV. Some 
discussion is appropriate now to explain hypotheses 2 and 3. 
When a person develops an illness, he or she comes to the 
health care system and uses its services for treatment. The 
fi rst contact wi th the system usua I I Y i ndi cates a new i 11-
ness is occurring. If hypothesis 2 is correct, people with 
more social connections would have less of these contacts 
than those with fewer connections. After a person becomes 
i I I, the amount of contact with the health care system is 
usually in proportion to the gravity of the physical prob-
lem. As the individual bacomes sicker, more office visits 
are likely to occur and more resources are likely to be used 
over time to maintain as healthy a state as possible in the 
face of decline. Thus, if hypothesis 3 is correct, people 
with more social network ties should have slower illness 
progression and hence use relatively less health care and 
require fewer resources over time. Those individuals with 
minimal network connections would be expected to have a 
deterioration in their health status over time and concomi-
tantly use relatively more resources and care. 
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OVERVIEW OF METHODS 
To test the hypotheses that social network resources 
affected death, disease incidence, and diseese progression, 
an existing longitudinal data set at the Kaiser Permanente 
Center for Health Research was utilized. A detailed expla-
nation of this institution and this data set is offered in 
Chapter III. Briefly, a random sample of subscribers to the 
Northwest Region of Kaiser Permanente, selected in 1967 when 
the Center for Health Research began, has continuously had 
all details of its health ·care utilization computerized for 
research purposes. In 1970, a subsample of this group was 
selected to be the focus of en extensive household inter-
view. The detai I s of thi s survey are al so exp I ai ned in 
Chapter III. The survey el icited information of a demo-
graphic, economic, social, and attitudinal nature in terms 
of Ii festy I e and heal th from over two thousand adu Its. 
Social network information included 26 questions about 
numbers and interaction with family, friends, co-workers, 
and community organizations. The survey information on each 
individual has been linked to his or her health care utili-
zation information, which comes from each person's medical 
record. This linkage of the two types of information is 
available from 1967 to 1973. 
Thus, this dissertation uses a longitudinal design 
based on survey research which had been conducted in the 
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past for the purpose of descri bi ng Kai ser Permanente mem-
bers. The dependent variables are mortality, disease 
incidence, and disease progression. The independent vari-
able of major substantive interest is the social network. 
The research design includes nine control variables known 
also to affect the network/mortality relationship. The 
sample comprised the 2603 adult members of Kaiser Permanente 
surveyed in 1970, 376 of whom had died as of the end of 
1982. 
First a conceptual model of the social network con-
struct was developed a priori based on the available 
questions from the household interview survey, network 
theory, and previous network/mortality research. The model 
is presented in Chapter IV. It features four structural 
network dimensions and several source and relationship 
domain dimensions. These dimensions were operationalized by 
combining 26 pertinent questions from the survey. Four 
overall network indexes were constructed: network scope, 
network size, frequency of contact with the network, and 
network interaction. Source indexes assessed fami I y, 
friend, and community interactions. This model was tested 
for validity by subjecting its components to factor 
analysis. Reliability of the indexes was assessed by coef-
ficient alpha. 
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Second, the control variables to be used in the study 
were se I ected from the many vari ab I es exi sti ng on the data 
fi I es. These ni ne contro I vari ab I es inc I uded three demo-
graphic variables, three health behaviors, and three 
physical health status indicators. Age, sex, and socio-
economic status were the demographic variables. The three 
health behaviors related to smoking, drinking, and physical 
exercise. The three physical health status indicators were 
per c e i v e d h e a I t h, len g tho f 'lOS pit a 1st a y, end 0 u t pat i e n t 
contacts with the health care system. These were selected 
for inclusion in the model by assessing the correlation of 
severa I avai I ab Ie hea I th status vari ab! es wi th each other 
and with mortality. 
Next, the dependent variables were developed. Mor-
tality within the 12 year period (1971-82) was the first 
dependent variable. The total incidence of new disease 
during a seven year period was the second independent vari-
ab Ie. The assumption was made that there would be minimal 
network changes three and e half years before the survey, 
and three and a half years after because network changes 
usually occur slowly ovar time. Operationelly, this vari-
abl e was a simpl e count of all doctor's office visits made 
by respondents between the years 1967 and 1973 for a new 
i II ness or a new epi sode of di sease or i II ness. 
It was assumed that if social networks affected 
disease progression, this would be revealed by changes in 
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health service utilization over time. In other words, 
people getting sicker would use more resources and would 
need to make more contacts with the health care system over 
tim e • If networks were influential in hastening disease 
process, as hypothesized, people with more large networks 
wou I d have a lower rate of use of hea I th servi ces than those 
with smaller networks. 
Finally, to assess hypothesis 1, that mare social 
network resources would result in reduced mortality, a 
logistic regression approach (Walker & Duncan, 19671 was 
used. This was preferable to multiple linear regression 
because mortality is a dichotomous variable and does not 
meet the assumptions for the more fami I iar regression 
method. Because a loglinear logistic approach was used, the 
conti nuous independent vari ab I es had to be co Ilapsed. 
First, each control variable was evaluated independently 
against mortality, then with age entered as a control. This 
process was completed in order to eliminate variables not 
significantly predict~ng mortality so as to have the most 
parsimonious model. The final equation consisted of ege, 
sex, and two of the heal th status measures, wi th the network 
measure entering last. Then, different parts of the network 
and various social relationship domains were tested to eval-
uate which aspect of the network was most important in 
predicting mortal ity. 
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For hypothesis 2, that sociel network resources would 
decrease disease incidence, a multiple linear regression 
approach was used. This waS appropriate because disease 
incidence was measured on an interval scale. The 
demographic and health practices variables were used as 
controls. 
Hypothesis 3 also involved using multiple linear 
regression to assess the relationship between networks and 
disease progression, which was also measured on an interval 
scal e. In this model, only the demographic variables were 
used as contro Is. 
In summary, thi s research uses regression techniques 
to explore relationships between social networks and mor-
tality, disease incidence, and disease progression. The 
major aim is to probe reasons behind the networks/mortality 
association. A related aim is to assess which specific 
network components 
co-workers) are most 
(i.e., spouse, relatives, friends, 
predictive of health outcomes. An 
overview of the background, theoretical framework, and 
methods was given in this chapter. 
Chapter II presents a review of the literature upon 
which the study was based. Chapter III discusses the data 
sources and sample to be used in the analysis. The focus is 
upon the structure of the existing information system as 
encountered at the Kaiser Permanente Center for Health 
Research before any manipulation to accomplisn the aims of 
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thi s di ssertati on begCln. Chapter IV exp I ai ns methodo logy. 
It highlights the social network index construction and 
preparation of the variables used in the research and the 
stati stical procedures to which they were subjected. 
Chapter V gives the resul ts obtained by the reseerch, whi Ie 
Chapter VI features a discussion of these findings. Policy 
implications and suggestions for further work are given in 
Chapter VII. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Social epidemiology is a field of inquiry wherein the 
social factors leading to disease incidence, prevalence, 
progression, and death in large population groups are 
studied. As described in the previous chapter, the epidemi-
ologist Cassel was one of the first to suggest that social 
support might be a causal factor in disease etiology (1976). 
This chapter reviews the literature on social support and 
social networks as variables in the biopsychosocial theory 
of disease. 
The first section of the chapter addresses the con-
struct of social support as well as the approach of social 
networks to its measurement. After tracing the origin of 
these ideas, the focus of the discussion is on describing 
the network concepts used in fashioning the network indexes 
for this dissertation. The second section of the chapter 
describes the mortality studies done since 1977, and, in 
parti cu I ar, how the soci al networks were measured. AI so 
featured are the recent studies shedding light on variables 
which confound the networks/mortality relationship. The 
third section of the chapter reviews empirical evidence for 
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the di sease i nci dence hypothesi s as opposed to the di sease 
progression hypothesis. 
PART I. SOCIAL NETWORKS 
Q.Q.~i§..l2.!!Q..Q..Q.r..1. 
The social support construct is rooted in classical 
sociology. As earl y as the turn of the century, Emi I 
Durkheim (1950) had suggested that individuals who were not 
integrated into society were more likely to attempt suicide. 
Parsons (1951) suggested that the most important element of 
any aspect of soci al contro I was "support." He be I i eved 
support served to provide reassurance to the individual, 
impeding the use of aggressive behavior to satisfy needs. 
P.1ore recently, earlier terminologies have been sub-
sumed under "social support" in reference to the processes 
by which interpersonal relationships protect people from the 
harmfu I effects of stress. Casse I (1976) was the fi rst to 
suggest that social support buffered stress and reduced 
illness and its negative outcomes. Many studies have since 
appeared in the literature in an attempt to document this 
(Andrews et al., 197B; Barrera, 19B1; Bloom, 1982; Davidson 
et al., 1981; Dimond, 1979; Eaton, 1978; Funch & Marshall, 
1983; Gore, 1978; Henderson et aI., 197BA, 19788; Holahan 
and Moos, 1981; Langer et al., 1975; Liem & Liem, 1976; Lin 
et al., 1979; Lowenthal & Haven, 1968; MacElveen, 1972; 
Medalie & Goldbourt, 1976; Marmelstein et al., 1983; Norbeck 
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& Tilden, 1983; Nuckolls et al., 1972; Reed et al., 1983; 
Schaefer et a I., 1981; Turner, 1981; Wi I Iiams et a I., 1981; 
Woods & Earp, 1978; Winnubst et al., 1982, are but a few), 
as well as numerous revi ew arti cl es (Berkman, 1984; 
Broadhead et a I., 1983; Di Matteo & Hays, 1981; Ell, 1984; 
Heller, 1979; Jung, 1984; Thoits, 1982; Wallston et al., 
1983; Wortman, 19841. Although there is yet no consensus on 
the nature, meaning, and measurement of social support (see 
Chapter I for definitions and types), many researchers claim 
that social support has positive effects not only on 
physical health but mental well-being (see Leavy, 1983; 
Mueller, 1980; and Henderson, 1984 for reviews). However, 
Wallston, Alaga, DeVellis, and DeVellis (1983), in a 
critical review of research linking social support and 
physical health, note that the evidence supporting this 
relationship is actually weaker than often claimed. 
Q.Q..9.iaLti~1.![Q..r..k§.. 
Meanwhile, in the course of ethnographic research, 
anthropologists had described many aspects of the social 
relations of the peoples they had studied. It remained to 
J. A. Barnes in 1954 to give the metephoric concept of 
"network" concrete meaning in his classic study of a 
Norwegian fishing village (Whitten & Wolfe, 19731. Barnes 
used concepts from mathematical graph theory to describe an 
individual's social field in terms of the linkages sur-
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rounding him or her. This type of network was termed a 
"personal" or "ego-centered" network. In contrast, the term 
"social network" was originally used to refer to the total 
set of linkages among all members of a particular popula-
tion. More recently, however, the term social network has 
been used to refer to both microscopic and macroscopic types 
of networks [Mitchell & Trickett, 1980). 
The network concept was quickly adopted by Elizabeth 
Batt (1955), whose studies of urban London fami lies were 
widely read. Since then, network concepts have proved use-
ful tools for analyzing groups as disparate as preliterate 
tribes, extended families, and complex bureaucratic organ-
izations. Network analysis has especially helped to advance 
u r ban stu die s [F i s c her, 1 977, p. 2 0) : 
The nature of urban life, opaque and confusing when 
viewed through the typical sociological perspec-
tives, becomes much clearer and more amenable to 
investigation when looked at with network analysis. 
A soci al network is a speci fi c set of linkages among a 
defined set of persons. The overal I structure of the net-
work and the characteristics of the linkages may be used to 
interpret the social behavior of the persons invol ved. 
Information, goods, and services transmitted within networks 
are called social network support. A number of useful 
conceptual tools are avai lable in applying a network ana-
lytic framework to health and social support [Craven & 
Wellman, 1973; Fischer, 1977; Mitchell, 19741. 
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To examine the overall structure 
or morphology of a network, patternings have been delineated 
which allow for classification. These include: size (num-
ber of actors in the network), clustering (extent to which 
distinct clusters of dense links exist within the network), 
density (extent to which members know each other independent 
of the focal person), and dispersion (range of sources of 
soci a I contacts from whi ch the links are estab Ii shed). 
Other structural properties are termed anchorage, reachabil-
ity, range, and homogeneity. The structural form of the 
network is important because it influences the flow of 
resources through specific ties (Wellman, 19811. 
Ne~~~Lk-1irrka~~. The links in a network can be stud-
ied quantitatively. Terminology describing linkages 
includes: sector (the social context from which the link 
emerged), frequency (the number of ti mes contact is mada), 
duration (how long the link has been in existence), symmetry 
[the balance of exchanges across a link), multiplexity (the 
number of different role rei ationships or distinct activi-
ties, exchanges, dependencies, or modes of interaction), 
intensity (degree of commitment in a link), and intimacy 
[degree of closeness). By constructing a profi Ie of each 
link or an average for a set of links in terms of these 
dimensions, a sense of the range of functions performed by 
the social network for its members can be obtained. 
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People obtain support for different 
types of needs and crises from various patterns of immediate 
family, extended family, friendship circles, neighbors, and 
colleagues from school, church, or the work place. Role 
theory helps to distinguish the attributes of various 
SoUrces of support that have the greatest consequences for 
he a I t h m a i n ten an c e [P iii s uk & Fro I and, 1 978] • 
Personal networks have often been diagrammed as a 
series of concentric circles radiating out from a focal 
individual [Berkman, 1977; Kahn & Antonucci, 1980; Maxwell, 
19821. The center circle represents the individual being 
studied. The next circle, the personal cell, includes 
closest relatives, i.e., immediate fami Iy and perhaps most 
intimate friends. A farther zone includes very close 
relatives and friends with whom there are less intimate 
relations. Friends and relatives with whom one has more 
passi ve but sti II ernoti ona I I Y i mpo rtant re I ati ons camp ri se 
the next zone. The zone following contains people who are 
important in a pragmatic sense for the logistics of dai Iy 
life. The most distant zones include people who are known 
by the i ndi vi dual but have no great importance in the 
individual's life. Separating network linkages into dif-
ferent sources is necessary because exchanges tend to occur 
differentially within each zone. 
E.!.!l.!l.§"!l9.~. Soc i a I ex c han get h ear y pro m u I gat e d b Y B I au 
[1964] views society as structured by its transactions. 
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Exchange refers to the content of the linkages between 
people. Exchange has been operationalized by McCallister 
and Fischer [1978) as an interdependence between two indi-
viduals whereby the behaviors of each impact directly on the 
outcomes of the other. Social support can be considered a 
type of exchange commodity. Although there have been many 
conceptualizations of social support [see Chapter I), the 
categories of social support offered by House [1981) can 
serve as an example. 
House outlines four general categories of support that 
flow back and forth from the focal individual to his network 
members: [1) emotional support [esteem, affect, trust, 
concern, listening); (2) appraisal support (affirmation, 
feedback, social comparison); (3) informational support 
(advice, suggestion, directives, information); (4) instru-
mentel support (aid in kind, money, labor, time). There 
appears to be a division of labor in providing support 
bet wee n d iff erG ;1 t r 0 I e san d z 0 n e sin ani n d i v i d u a I ' s 
personal social network. 
Litwak and Szelenyi (19691 examined the helping func-
tions of kin, neighbors, and friends. They concluded that 
nei ghbors can best handl C immediate nonrecurring emergen-
cies, kin are most important for long-term commitments and 
material assistance, and friends can help ;n areas that 
requi re agreement, moral support, and pas; t;ve affect. Each 
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sector of an individual's network may provide a unique part 
of his or her overall support. There is undoubtedly much 
overl ap, and substitution occurs. The nucl ear fami Iy pro-
vides intimacy, nurturance, and reassurance of worth (Berger 
& Wuescher, 1975). The presence of a confidante buffers 
against losses (Lowenthal & Haven, 1968). Linkages in the 
community sector serve for problem-solving, social integra-
tion, joint action, screening and referral, as well as 
transmittal of cultural values and norms. Whether there is 
a di fferenti a I affect from these vari ous ki nds of exchanges 
in fortifying and strengthening the individual from adverse 
health consequences is unknown. Johnson (19B3) found that 
among a population of older people, the most comprehensive 
and least stressful support was provided by a spouse. Many 
studies have shown positive health benefits from being mar-
ried (Asher, 1984; Berkman & Syme, 1979; House et al., 1982; 
Chandra et al., 1983; Koskenvuo et al., 19811. The research 
of Simons [1984) pOints to the importance of diversity in 
the social network in order to compensate for the absence of 
a social category relevant for the satisfaction of a partic-
u I ar need. 
It must be recogni zed that not all 
social relationships that meke up networks are uniformly 
positive ones. Networks mayor may not be supportive. They 
may contain both positive and negative espects at the same 
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time, even within the same relationship [Argyl & Furnham, 
1983; Rook, 19841. 
ti!!.tYLork Stabi I~. Netvtork changes as they occur over 
time ara also an important issue. Schulz and Rau (1984), in 
a theoretical paper on social support through the life 
course, report that the consansus among most researchers is 
that net work si ze and frequency of contact, especi a I I Y wi th 
close kin, remain relatively stable across the life span. 
Others have found declines in network size with age, with 
decreasing frequency of certain types of social contacts 
with age. 
PART II. SOCIAL NETWORKS AND MORTALITY 
Li sa Berkman's [19771 c I assi c exp I oratory study of 
network/mortality relationships began an era of research 
aimed at defining the health effects of social ties. This 
I ongi tudi na I study of a I arge genera I popu I ati on showed that 
people lacking personal and community connections were more 
likely to die i\1 the nine year folIo" up period than those 
with more extensive contacts. Networks were assessed using 
three single dichotomous survey questions [marriage, church 
membership, organization membership), an index prepared by 
ranking contacts with close relatives and friends, and a 
social network index based upon the ranking of the aforemen-
tioned sources of social contact weighted by mortality 
rates. The latter index was not strictly a measure of 
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quantity of social contacts: inti mate contacts were 
weighted more heavily than extended ties. Modi fi ed chi 
square statistics were used to assess relationships between 
the network measures, mortality, and a variety of risk 
factors and potentially confounding variables. Eech of the 
sources of social cor.tact predicted mortality independently. 
The more intimate ties of marriage, and friends and rela-
ti ves, were stronger predi ctors than church and group 
membership. 
In 1982, House, Robbins, and Metzner reanalyzed data 
from the Tecumseh Community Health study to determine if 
social connections and activities also predicted mortality 
in their population. The social 
the survey which had been done 
variables assessed during 
approximately 
earlier were grouped as intimate relationships 
ten years 
(marital 
status, frequency of vi 5i ti ng fri ends and re I ati ves, fre-
quency of going on pleasure drives/picnics]; organizational 
involvements (frequency of church attendance, frequency of 
attending meetings of voluntary associations], and active 
and passive social leisure activities (frequency of attend-
ing spectator events such as movies, plays, fairs, and 
sports events, time spent watching television, listening to 
the radio, or reading]. The House et al. study contained 
more adequate measureS to control for prior physical health 
status than did the Berkman and Syme study. Men reporting a 
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higher level of social relationships and activities were 
significantly less likely to die during the follow up 
period, after adjusting for age and a variety of risk 
factors. Trends for women were similar but generally non-
significant with age and risk factors control led in multiple 
logistic regression analysis. There was no association 
between mortality and satisfaction with the social relation-
ships or activities. The results obtained by House et al. 
are generally similar to those of Berkman and Syme, who had 
used somewhat different measures. In the Tecumseh study, 
however, weaker associations were found between friend and 
relative contact and religious involvements and mortality, 
with much stronger associations for organizational involve-
ments. Leisure activities were not assessed in the Berkman 
and Syme study, but proved consequential in Tecumseh. 
Also in 1982, Blazer reported a study of an elderly 
population in which social support predicted mortality 
within a 30 month period. Three parameters of support were 
constructed from 11 items on the Older Americans Resources 
and Services [OARS) social support scale: (1) roles and 
attachments [marital status, number of living children, 
number of living siblings); (2) frequency of interaction 
[telephone ca II s duri ng the past week, vi si ts wi th fri ends 
or relatives during the past week); and (3) perception of 
social support, made up of six items. Each of these three 
parametars significantly predicted mortality after control-
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ling for a variety of risk factors in binary linear 
regression analysis. 
strongest predictor. 
Impaired perceived support was the 
In contrast to Berkman and Syme, who 
found increased mortal ity rates as social ties decreased, no 
consi stent pattern of increased morta Ii ty rates was asso-
ciated with lower interaction or support. Rather, a 
threshold effect seemed to be in operation in Blazer's data, 
in contrast to Berkman and Syme's findings of a dose-
response association. 
In an attempt to replicate Berkman and Syme's work, 
SChoenbach and his call eagues studied the rei ationship 
between a social network index and survivorship in an Evans 
County, Georgi a, cohort from 1967 to 1980. They constructed 
an index similar to Berkman and Syme's and tested it in 
race-sex-specified proportional hazards models (logistic 
regression without interaction terms) for 2059 subjects who 
were examined in 1967-69 during the Evans County Cardiovas-
cular Disease Epidemiologic Study. The study emphasized a 
priori construction of the social network index and specifi-
cation of the statistical test to be used prior to the 
analysis of the data. 
Schoenbach et al. found only modest support for the 
network/mortality relationship. Among white males the age-
adjusted hazard ratio comparing the lowest to highest value 
of their 6-point network index was 2.0, but controlling for 
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confounders (primari Iy cardiovascular disease risk factors) 
reduced this ratio to 1.5. The coefficient for the social 
network effect was not significant in the fully controlled 
model. The network effect among white females, black males, 
and black females weS weaker and clearly nonsignificant. 
Marital status and church activities were predictive of 
survivorship in exploratory analyses. Diminished survivor-
ship among older people with few social ties was found. 
Zuckerman, Kasl, and Ostfeld (1984) studied psycho-
social predictors of mortality among the elderly poor in an 
eastern city. Nine questions on a survey assessed contacts 
with friends and relatives. Four questions concerned 
friendships, and two questions asked about children. Strict 
controls for objective health status were used. It was 
found that when rigorous control for prior health was intro-
duced, mortality among the elderly poor was not related to 
fri endshi p networks or frequency of i nteracti on among 
friends. Only the presence of living children reduced the 
risk of mortality. 
~10derators of the Netft.orks/Mortality Relationsbi.Q.. 
It is well known that other variables are related to 
both networks and mortality to various degrees. Some of 
these which have been used as control variables in the 
aforementioned studies have included age, sex, objective 
heal th measures, perceived heal th, socioeconomi c status, and 
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various psychological states. Apart from age, health, and 
sex, the latter measures have had minor effects. Recent 
studies examining psychosocial/mortality relationships have 
been published and wil I now be described. 
In a paper based on data from the Human Population 
Laboratory (the same Alameda County data used by Berkman and 
Syme), Kaplan (1983) demonstrates the effects on ischemic 
heart disease mortality of health behaviors, perceived 
heal th, social networks, socioeconomic status, depression, 
helplessness, and life satisfaction. In Kaplan's view, 
progress in psychosocial epidemiology depends on converting 
lists of variables into theory or models which show the 
impact of the variables on disease incidence, progression, 
and mortality. The purpose of model construction is to 
allow sight of the common threads, interrelationships 
between variables, and direct and indirect paths of influ-
ence, as the search for underlying pathophysiological 
mechanisms continues. In Kaplan's path analytic-like 
models, only social networks and socioeconomic status had 
exclusively direct effects on ischemic heart disease mortal-
i t y. The effects of these two variabl es were al so the 
largest of a II those consi dered. Health practices had 
direct and indirect effects through social networks and 
perceived health. Perceived health had some direct effects, 
with indirect relationships via health practices, socio-
economic status, and helplessness. Depression directly 
37 
affected networks with indirect links to health practices, 
helplessness, perceived health, and socioeconomic status. 
Life satisfaction impacted on health practices, perceived 
health, helplessness, and social networks. 
He a LtILE.r..§..c tic e s. C e r t e ina spa c t s 0 fda i I Y I i f est y I e 
were predictive of future health status among survivors in 
the Human Popu I ati on Laboratory's ni ne year I ongi tudi na I 
analysis. Cigarette smoking, alcohol consumption, physical 
exercise, hours of sleep per night, and weight in relation 
to hei ght were si gni fi cant I y associ ated wi th avera II hea I th 
outcomes later. Socioeconomic level was also associated 
with the health practices index (Wiley & Camacho, 19BO). 
Using information from the same data set, Wingard, Berkman, 
and Brand (19B2) found that four health-related practices 
predicted mortality in her study: never smoking, physical 
activity, alcohol consumption, and sleeping seven to eight 
hours per night. 
In a study investigating the relationship between 
individuals' perceived level of social support and their 
performance of beneficial health practices, 
tive relationship was found (Hubbard et aI., 
a strong posi-
19B41. The two 
groups studied were not random sampl es, however. One group 
consisted of senior citizens, and the other adults attending 
a health fair. Langlie (19771, in a survey of 383 midwest-
ern adults, found that appropriate indirect health risk 
38 
behaviors were associated with high socioeconomic status and 
a social network characterized by frequent interaction with 
nonkin. Pratt (1971) found that structural characteri sti cs 
of the fami Iy influenced health practices. Coburn and Pope 
(1974) reported that socioeconomic status positively 
affected health practices among thei r sample of Canadian 
male workers, and that group membership and participation 
were also significant indicators of health practices. 
Branch and Jette (1984) assessed personal heal th prac-
tices as they affected mortality among the elderly, using 
data from the Massachusetts Heal th Care Panel Study. They 
noted that research on young and mi dd I e aged adu I ts has 
demonstrated a correl ation between certain personal heal th 
practices and reduced mortality, and wanted to see whether 
these findings could be generalized to elders in their 70's 
and 80's. They examined the association of physical 
activity, cigarette smoking, hours of sleep, alcohol con-
sumption, and number of meals with five year mortality 
rates. For elderly women, never having smoked was the only 
personal health practice that achieved a statistically 
Significant mUltivariate relationship with lower mortality. 
None of the personal health practices were related signifi-
cantly to mortality among elderly men. 
Although convenient, self-ratings 
of health have often been considered a rather questionable 
substitute for objective health status as a predictor of 
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such outcomes as morbidity, mortality, or general well-
being. However? recent studies indicate that perceived 
health has predictive importance in its own right. Mossey 
and Shapiro (1982) analyzed data from the Manitoba longi-
tudinal study on aging to test the hypothesis that self-
rated health is a predictor of mortality independently of 
objective health status. Controlling for a variety of con-
founders, mortality risk for persons who believed their 
health was poor was significantly greater. In analysis of 
the mortality experience of a different cohort, perceived 
health made a strong and independent contribution to 
ischemic heart disease mortality, even with controls for 
family history, serum cholesterol, blood pressure, and 
smoking (Kaplan, 1983). In an analysis of data from the 
Human Population Laboratory, the perceived health/mortality 
relationship was strong and consistent across all levels of 
self-reported physical health status, with other variables 
including social network participation controlled (Kaplan & 
Camacho, 1983). 
PART III. SOCIAL NETWORKS AND DISEASE 
INCIDENCE VS. DISEASE PROGRESSION 
Studies of mortality alone do not inform US as to 
where in terms of the spectrum of disease, social networks 
and support have their greatest effect. It may be that 
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social factors affect mortality by reducing disease inci-
dence or they may speed recovery or slow progression once 
disease has occurred. 
Kasl (1983) has written about the difficulties of 
defining the boundaries between incidence of disease and its 
course or progression. He argues that the distinction 
between the two presupposes a discontinuity which it may not 
be possible to elucidate. Also, the methodology of many 
studies makes such a distinction impossible. Among the 
complexities pOinted out by Kasl ara: [11 an ambiguous 
initial point of assessment; (2) an often arbitrary distinc-
tion between overt, diagnosable disease and the underlying 
disease process; (3) mortality data, without previous medi-
cal history, do not allow distinguishing between incidence 
or course; (4) the distinction between incidence and course 
mayor may not represent a corresponding social reality for 
the patient; and (5) whether the risk factors for incidence 
and for progression will be alike or different seems 
specific to the particular disease and variables being 
studied. All these points are expanded upon by Kasl (1983), 
whose chapter features an analysis of research related to 
psychosocial factors and 
deal further with social 
disease progression. He does not 
factors as they impact on disease 
incidence as he considers disease incidence almost impos-
sible to measure precisely. 
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With the above caveats in mind, after review of the 
available evidence, it appears equiprobable that social ties 
may be influential in preventing disease or in slowing its 
coursa. The following section discusses a sample of studies 
presenting evidence pro and con each of these two possibili-
tie s • In none of tha studies has it apparently been 
possible, within the same data set, to evaluate both out-
comes at the same ti me. 
Disease IncLdence. Evidenc~~~ 
Gore (1978) investigated the health consequences of 
unemployment due to a factory shutdown. Men who had the 
emotional support of their wives during unemployment experi-
enced fewer symptoms of i II nesS than those who lacked such 
support. 
Nuckolls, Cassel, and Kaplan (1972) studied the inter-
relationship of stressful life events, psychosocial assets, 
and complications of pregnancy in 170 army wives. Measure-
ment of psychosociel assets tapped certain el ements of 
social support. Results indicated that in the presence of a 
high level of life change both before and during pregnancy, 
women with high psychosocial assets had only one-third the 
complicetion rate of women with low assets. Psychosocial 
assets and complications were not significantly related 
among women wi th low life change. 
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In a more recent study of pregnancy complications by 
Norbeck and Tilden (1982), many of the same variables used 
by Nuckolls et al. were examined more rigorously within the 
context of a I arge urban medi ca I center. Emoti onal suppo rt 
as well as instrumental support were measured along with 
life stress and emotional disequilibrium. When tangible 
support and emotional support were combined, support vari-
ables were not independent predictors of total complication 
rates. However, the interaction of tangible support and 
life change during the time of pregnancy was significant for 
each of several types of complications. Subjects with many 
life changes and few supports had the highest complication 
rates. 
Medalie and Goldbourt (1976) conducted a prospective 
five year study of the incidence of angina pectoris among a 
cohort of 10,000 male civil servants in Israel. They found 
that among those who had high levels of anxiety, the angina 
incidence rate was significantly reduced by having a loving 
and supportive wife. 
In a study of 7499 Finnish men, 
of ischemic heart disease occurred 
(Koskenvuo, 1981). 
the highest 
among the 
incidence 
wi dowed 
In a cohort of women, clerical workers with nonsup-
portive bosses were found to be at increased risk for the 
development of coronary heart disease over an eight year 
follow up period (Hayes & Feinleib, 1980). However, nonsup-
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portive bosses was not a predictor for other groups of 
working women, nor for men. 
Joseph, using a sampl e of 38D9 Japanese-Ameri can men 
living in the San Francisco Bay area, showed that social 
affi liation defined a8 ties to spouse, a religious group, 
and organizations is a significant independent risk factor 
i n co ron a r y he art dis e a s e • 
(Berkman, 1984J. 
This work is as yet unpublished 
The above seven stud; es, al though hi gh I Y di fferent, 
provide evidence that social support may be able to prevent 
disease from occurring. 
!li§J~ .. !!.llJn cid e~~Y..i den ceSon 
Reed and his co-workers in Hawaii published longitudi-
nal analyses in 19B3 and 1984 of a large cohort of Japanese-
American men who had participated in a heart program. They 
assessed the social networks of these men as related to 
several types of morbidity. Their network measures were 
constructed a priori from nine survey questions (closeness 
of subject's perents, closeness of wife's parents, marital 
status, number of living children, number of persons in the 
household, frequency of social activities, frequency of 
attending church, frequency of attending social organiza-
tions, and frequency of discussing serious problems). 
In their 1983 publication (Reed, McGee, Yano, & 
Feinl eib) which concerned coronary heart disease, the net-
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work indexes did not predict incidence, using logistic 
regression models with controls. Further, no individual 
question was associated with incidence rates. However, the 
index did predict coronary heart disease prevalence, 
although the social questions alone still did not. 
In a publication one year later using the same cohort 
and network measures but investigating incidence of other 
chronic diseases as well as coronary heart disease, Reed, 
McGee, and Yano (1984] continued to find no association. 
Social networks measured eight years earlier were unable to 
predict the incidence of stroke, cancer, heart disease, and 
all diseases combined. 
Q.~~§'~~L.Q..9..r..g§.§.io!l~y.ideI!.~L.Q.. 
In a study of steroid therapy in chronic asthma 
[DeAraujo, 1973], a measure of psychosocial assets was used 
that tapped some aspects of social support as well as other 
factors. Findings indicated that patients with high psycho-
social assets required ,'elatively low daily steroid doses 
regardless of the amount of life change, while patients with 
low assets and hi gh life changes requi red hi gh doses. 
Cobb (1976] studied the effect of social support in 
preventing joint swelling precipitated by job loss in 
patients suffering from arthritis. He found that 4% of the 
men who received much support had two or more swollen 
joints, in contrast to 41% of the men with little support. 
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Fi n I ayson (1976) studi ed 75 men one year after di 5-
charge from the hospital where they had been treated for 
myocardial infarction. She divided the patients into those 
with best: intermediate~ and poorest outcome and investi-
gated the degree of nonprofessional help and advice obtained 
from neighbors, friends, and relatives by the wife of each 
man during the year. The wives of patients with the best 
outcomes had more sources of support than those with poor 
outcomes. 
Good soci a I re I ati onshi ps were al so associ ated wi th 
surviving longer than expected based on prognosis among 
termi na I cancer pati ents (Wei sman & Worden, 1975). 
Dimond (19791 found that less deterioration in social 
functioning led to better adjustment to hemodialysis. 
Chandra, Szklo, Goldberg, and Tonascia (19831 studied 
a group of 1401 patients in Baltimore who had experienced an 
acute myocardi al infarction. They were classified as 
"married" or "unmarried." A 10 year follow up of 888 of the 
subJ ects who were di scharged a live showed a si gni fi cant I y 
better survival rate for the married compared to the unmar-
ried. This held true for both men and women. 
Kaplan and Delongis (19831, using data from the Human 
Population laboratory, assessed the role of prior distress, 
social networks, and marital strain on the course of arthri-
tis. They studied 693 arthritics who developed the disease 
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during a 9 year period. They assessed four different types 
of resulting disability. Belonging to groups made no dif-
ference for any of these disabilities, but for three out of 
four of the disabil ities assessed, large risk factors were 
obtained for both marital status and ciose reiationships. 
These findings suggest an important role for interpersonal 
relations in determining the progression of arthritis. 
Disease ProgressionL-~~~~~~~~ 
Cassileth, Lusk, Miller, and Brown (19B4) have studied 
social ties, marital history, and other psychosocial vari-
ables to see if they could predict survival in cancer 
pati ents. Anal ysi s of data on 326 pati ents i ndi cates that 
none of these factors, either individually or in combina-
tion, influenced length of survival or time until relapse. 
These investigators state that, although it is sti I I possi-
ble that psychosocial factors may contribute to the initia-
tion of cancer, they do not seem to playa role once the 
disease is established. The biology of cancer appears to 
predominate and override the potential beneficial influence 
of lifestyle and psychosocial assets. This is interesting 
in light of Asher's work on social support and adult health. 
Asher (1984) be I i eves that soci al support networks have no 
impact on explaining health outcomes for illnesses over 
which the individual has little control. Although some 
might disagree, cancer would appear to be a good example of 
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such an i II ness. However, when a wi der range of ill nesses 
is considered, Asher believes social networks probably do 
playa role in affording improved health. 
Berkman (1984) has reviewed the findings on social 
networks as related to morbidity. She finds the state of 
the art to be that: (1) social networks appear to influence 
illness states in a nonspecific way; (2) results are not as 
robust in the morbidity studies as in those measuring mor-
tality, and may be contradictory; (3) measures used to 
indicate social support or networks have usually been devel-
oped post hoc from items included in surveys for other 
reasons; (4) many studies which claim to measure networks 
and support use measures too I imited to actually do so; (5) 
more sophisticated measures need to be used which permit the 
assessment of more specific network characteristics. 
In conclusion, with the exception of the work of Reed 
et al. (1983,1984), the morbidity studies just reviewed 
have not been designed to specifically answer the question 
of whether net~orks are more influential in disease inci-
dence or disease progression as this is reflected in lowered 
mortality risks in community populations. It is unusual to 
have a longitudinal data set which contains information 
appropriate to this task. However, such a data system is 
available at the Kaiser Permanente Center for Health 
Research. 
tu rn • 
It is to this system and setting that we now 
CHAPTER III 
BACKGROUND OF THE STUDY 
In a dissertation involving an analysis of an existing 
data set, one is fortunate in not having to collect the data 
to be used. However, the trade off is that it is usually 
necessary to master a large and complicated set of files. 
This chapter discusses the data sources to be used in this 
analysis, their origin, data organization schemes, coding, 
and the samples involved. The focus is on the structure of 
the existing information system as encountered at the Kaiser 
Permanente Center for Health Research before any manipula-
tion to accomplish the aims of this dissertation began. 
First, the setting for the study is described. Next, 
four data sources pertinent to the study are explained. 
These are the outpatient information system, the inpatient 
information system, the household interview survey, and the 
calendar file. Following this, two special coding schemes 
developed by the Center are di scussed. These are the 
c Ii ni ca I-behavi orel di sease cl assi fi cation system and the 
rei ativ8 value system (for assessing costs). Finally, the 
sam pie s are des c rib e d. Fir s t , the I a r g e r 5% ran do m sam pie 
continually maintained by the Center is explained. Then, a 
subset of that sample, those participating in the household 
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interview survey in 1970, is highlighted. It is this subset 
which is the specific focus of this research. 
THE SETTING 
The setting for this study is the Northwest Region of 
Kaisar Permanente, a prepaid health maintenance organization 
servi ng the Port I and-Vancouver SMSA. A prototype heal th 
maintenance organization, the Program was established in 
1943 to provide comprehensive medical care to workers in the 
Kaiser shipyards during World War II. The plan currently 
enrolls more than 265,000 subscribers, approximately 20% of 
the people living in the Portland area. 
The members of Kaiser Permanente are a broadly based 
population group with demographic and social characteristics 
which correspond closely to the population of the metropoli-
tan area as a whole [Pope, 19821. The health status of this 
population and the tendency to use medical care is similar 
to that of populations enrolled in Blue Cross/Blue Shield 
and commercial insurance plans [Freeborn & Pope. 1982J. 
Because medi cal sarvi ceS are readi I y access; b I e due to the 
prepayment scheme, barriers to health care utilization are 
eliminated. This population is ideal for the study of 
~ssues related to health in the urban setting. 
In the Kaiser Permanente system, medical and health 
care personnel, practicing full time in an integrated 
hospital-ambulatory care system, provide comprehensive 
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health services within the context of group practice. Most 
patient care is provided in the physician or nurse practi-
tioner's office, where patients are usuelly seen by 
appointment. Walk-in care is also available, as are emer-
gency services at al I hours. A basic principle of this 
method of care delivery is the inclusion of preventive 
services (Pope, 1976). 
The Kaiser Permanente system maintains a single cen-
tralized medical record for each member. Every medical care 
contact made by the member is recorded in his or her chart. 
These records provide highly raliable indicators of al I 
aspects of health care utilization. Pope (1982) reports 
that members receive virtually all their health care within 
or through the Kaiser system. 
In 1964, the Center for Health Research was esta-
blished as an affiliate of the Kaiser Foundation Hospitals. 
The founding objective of the Center was to develop a com-
prehensive research program that would make the best use of 
the prepaid group practice setting and of the data avai lable 
within its system. It waS cl ear that the nature of the 
medical care system provided unique opportunities for 
research into the relationship between characteristics of 
individuals and families and their behavior in terms of 
health care utilization. Because of these possibilities, a 
multifaceted resaarch effort to identify the social and 
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behavioral determinants of health care utilization waS begun 
(Greenlick, et al., 1968). 
For this research endeavor, the medical records avai 1-
able for the health maintenance orgenization (HMO) 
population could provide information about disease and 
medical care utilization, and administrative files were 
available to provide information on some of the sociodemo-
graphi c characteri sti cs of the subscri bers. Detai led 
demographic, social, economic, situational, and attitudinal 
data were obtained when a household survey was conducted in 
the early 1970's. 
DATA SOURCES 
Several different data systems at the Center for 
Health Research make this dissertation possible. These 
computerized systems allow the linkage of social network and 
demographic data to medical care utilization information 
over a seven year period (1967 to 1973) for the outpatient 
system, and over 8 nine year period (1967 to 1975) for the 
inpatient system. Both data systems are now described. 
Out~ent Information System 
The outpatient information system, initiated in late 
1966, was designed and developed to record the outpatient 
utilization experience of a 5% random sample of all Kaiser 
Per man e n t e sub s c rib. e run its, i. e • , sub s c rib e r san d the i r 
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enrol I ed dependents (spouses and/or chi I drenl. As already 
noted, the Plen uses a single, centralized medical record 
for each member. The outpatient chart contains information 
for al I medical care contacts an individual has with the 
program, including office visits, emergency care, laboratory 
and x-ray services, phone calls, correspondence, and a sum-
mary of each inpatient admission. 
Whenever the medical record is removed from the cen-
tralized file or any information is filed into it, the 
record is checked (using an identification system known by 
medical record personnel) to determine its inclusion in the 
study project. These charts are immediately routed to the 
Research Medical Records Department, where a specially 
trained staff of medical record technicians and clerical 
personnel peruse the record to collect information for 
research purposes. Data coded for each contact include 
time, place, type of service, type of provider, presenting 
and associated morbidity, symptoms, episodes, and procedures 
including laboratory and radiology services. 
Morbidity episodes are coded in the following manner: 
each ti me a pati ent p resents for the fi rst ti me wi th a new 
morbidity (or a new episode of a morbidity or illnessl, this 
morbidity is coded as an "initial" visit. Subsequent visits 
for the same illness are considered "continuing" visits. 
The initial plus return visits are deemed an "episode" for 
that particular problem. For example, if an individual 
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presents only once with a specific morbidity such as 
influenza and recovers uneventfully, there would be only one 
visit recorded, and the visit would be coded as initial. 
However, if the same individuel was diagnosed as having 
diabetes ten years ago, his first visit for diabetes would 
have been termed initial, with further visits over the years 
for that chronic illness considered continuing. The ten 
yea r s 0 f co n t act s , and tho s ere qui red i n d e fin i tel yin tot he 
future for diebetes care, would all be seen as a single 
episode. 
Figure 2 displays pertinent structural aspects of the 
outpatient information system. (The disease classification 
system is explained later in this chapter.) "Doctor's 
office visits" refer to number of office visits made. "Con-
tacts" is more inclusive, referring to all interactions with 
the outpatient system: office visits, phone calls, letters, 
and emergency room visits. 
Detai I ed recording and coding instructions have been 
developed by Center staff. The ~~~Lrr~~jon~L ~L~~ifi~~~~~ 
Q..f Q.i~~§..~~~, A d apt e d [I CD A, 8 thE d ; t ion) has bee n ex pan de d 
end modified, especially with relation to ambulatory care 
morbidity patterns. This classification and how it is used 
to record diagnoses and symptoms wi II be explained later. 
Services provided and procedures rendered are coded in terms 
of an adaptation of the ~§..LifQ..L~i~ a~l~~i~~ ~~l~~ ~~~~~~ 
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Figure 2. A schema of structural aspects of the Center for Heelth Reseerch Outpatient Information System. 
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(CRVS, 4th Edi tion). This system will also be explained in 
more detai I later. 
Quality control is built into the data collection 
system at each step. To assi st the techni ci ans wi th ques-
tions that arise and clarifications that are needed during 
the data collection processes, physicians practicing within 
the system are routinely available. Assuring the reliabil-
ity and validity of the data collected is an ongoing 
concern. Monthly velidity checks are conducted to test the 
standardization of the recording process. At the same time, 
new or revised recording procedures may be introduced, and 
questions identified and resolved about the recording 
processes. 
A number of forms are used in the data coil ection and 
maintenance pro~esses. The basic encounter form, call ad 
Form A, is used to record each patient contact with the 
system. Laboratory and radiology services are, in turn, 
recorded on a Form B. (Copies of these forms are included 
in Appendix Ao) Detai led recording instructions and proce-
dures, entitled, "Recording and Coding Instructions for 
Medical Care Utilization Study," are used by the technical 
personnel. Compl eted forms are entered into the data base 
at the Canter by a minicomputer system, with data being 
cleaned and edited at each step. 
Overall, the outpatient information system is designed 
to provide a general data base which can be used for a 
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variety of research purposes. It can illustrate the health 
services utilization of a specific patient population, exa-
mine the incidence, prevalence, and services provided for 
specific diseases, examine the use of resources by 
providers, or describe an episode of illness and its con-
comitant resource use and outcome. These are only a few 
examples of the system's capabilities. 
~atient Information S~~em 
The inpatient information system was begun in March, 
1965, and continues as an ongoing data system within the 
HMO. All patients admitted to the two Kaiser hospitals in 
Oregon are included in this data system. Thus, it is a 100% 
sample, as opposed to the outpatient system which is based 
upon a 5% sample. 
Each inpatient record provides information from three 
separate data forms. The first is a personal history ques-
tionnaire filled out by the patient or family sometime 
during the hospital stay, 
completed by a research 
The second is a discharge summary 
medical record technician using 
medical information taken directly from the patient's offi-
cial hospital record. This includes admission and discharge 
dates, diagnoses, and surgical and laboratory procedures, as 
well as conSUltations. The third form is the nurse's evalu-
ation form. It is completed by the charge nurse of the 
57 
inpatient floor from which the patient waS discharged. The 
inpatient data collection forms are included in Appendix A. 
1~~-li~~~~~~_irrl~L~ie~_~~L~~~ 
A lengthy household interview survey of a sample of 
members from the Plan was begun in 1970 and completed in 
1971 to provide a data base for the study of the relation-
ship between personal and fami Iy characteristics and health 
care utilization and other health-related issues. 
The survey was designed to obtain three difference 
types of information: 
1. objective data, such as demographic and social charac-
teristics of the families and individuals enrolled in 
the Plan; 
2. information about behaviors of the fami Iy as a unit 
and of individual family members, including actions 
directed toward health problems as well as interaction 
within the family, at work, and within the community; 
3. perceptual or attitudinal data, involving a wide 
variety of beliefs, opinions, and perceptions about 
medicine, sickness, the self, and one's personal 
situation. 
The questions asked on the survey included the 
following: demographic characteristics, socioeconomic char-
acteristics, biographical data, family and friendship, 
religion, voluntary associations, leisure, work and the job 
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situation, health status, health beliefs, health practices, 
reports on utilization, insurance and the Kaiser Foundation 
Health Plan, membership perspectives on the Health Plan, 
attitudes toward medicine and medical care, and general 
feelings and outlook on life. 
Interviews were conducted in the homes of the respon-
dents and averaged over two hours in length. Data were 
obtai ned about all members of the subscriber uni t or fami I y. 
For husband/wife pairs, separate but simultaneous interviews 
were conducted using different forms. This approach was 
taken because it was believed that Soma of the data sought 
would be more reliable and valid if obtained from the 
husband/father and others if obtained from the wife/mother. 
It was believed [this was in 1970) that men could give more 
accurate information on fami Iy economic matters and that 
women could be more accurate about family social affairs. 
The perceptual and attitudinal data ware reported by each 
individual for herself or himself on their respective forms. 
For single individuals, a third form of the survey was used 
which incl uded all the questions. Detai I s of all aspects of 
the household interview survey are contained in a monograph 
by Pope (1976). 
There were many provisions for quality control 
throughout the survey. A pilot study of ovar 100 subscriber 
units was carried out in early 1969 to test the interview 
tool and train the interviewers. The survey itself was 
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carried out by a private survey organization that special-
izes in serving researchers in nonprofit organizetions, 
universities, and public agencies. Thus, the respondents in 
the study could be assured that the person to whom they were 
talking during the survey was neutral, 
Permanente employee. Interviewers were 
ated. For instance, persons not in 
and not a Kaiser 
continually evalu-
the sample were 
"planted" from time to time and completed interviews with 
these "plants" were tape recorded for review by the evalua-
tion staff. (Interviewers hed been forewarned that this 
could occur.) Other quality control measures taken along 
these lines as the interviews went forward, were coded, and 
were organized for computerization are described by Pope 
(1976). 
There were 1659 eligible subscriber units (families). 
Completed interviews were obtained from 1529 of these units 
for a completion rate of 92%. All together, 2603 adults 
participated in the survey. This total number included 988 
married couples. 
The survey was conducted approximately in the middle 
of tha period during which medical record data was collected 
for most of the respondents in the study. It will be 
recalled that health services utilization data from 1967 to 
1973 has been computerized and linked with tha survey data. 
The survey date were obtained in 1970. Thus, Soma utiliza-
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tion information predates and Some postdates the household 
interview survey. The assumption is made, for purposes of 
thi s research, that the cross-sectional survey data would 
not be significantly different had it been collected in a 
two to four year period either preceding or following the 
actual survey. This is because most the information 
gathered concerned stable characteristics that would not be 
expected to change markedly in a short period of time. 
Membershjp Infor.matio~!!J!..J..M.~lendllr.-E.il!! 
The sample of subscribers for which longitudinal data 
is gathered changes over time. As would be expected, over 
the years subscribers become deceased or leave the Medical 
Care Plan when they move out of the erea, change employers, 
remarry, and the like. A method was needed to keep track of 
people in research studies. 
Kaiser Permanente maintains a membership information 
system of currently eligible health plan members for 
administrative and financial purposes However, this 
information system does not retain a history of eligibility 
status of members. To overcome this limitation so as to 
provide a continuous historic record of the eligibility of 
every individual in a research study, a calendar file was 
originated by the Center. The calendar fi I e interfaces with 
the membership fi I e so that changes in the el igibi I ity 
status of any individual included in a study are cnntinu-
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ously recorded to maintain a permanent record of health plan 
eligibility. 
THE CODING SCHEMES 
Kaiser Clinica~~~~1 Clas~ficat~~~~ 
The most common disease classification system in use 
to day i s the I.!l.1.!!r..!l~.1iQ..!l~L ~l~§..§..ifi~~.1iQ..!l Q.f Q.i§...e..S!..§...!!, 
Adapted (ICDA). In this classification system, each diseese 
entity is given a unique code number, and code numbers are 
grouped together under either etiology or organ system. 
However, these codes were developed to classify diseases for 
statistical purposes for generating morbidity and mortality 
information, not for the analysis of medical care utiliza-
tion. The staff of the Center developed its own classifica-
tion system, retaining the use of ICDA codes, so as to 
reflect disease from a clinical perspective while at the 
same time grouping together those diseases which are likely 
to produce similar behavioral responses in persons with 
similar sociodemographic and psychosocial characteristics 
(Hurtado & Greenlick, 19711. The clinical subgroupings and 
algorithms within the classification system can be seen in 
Appendi x B. 
The Kaiser clinical-behavioral classification system 
features ten classes of disease, each of which includes 
conditions believed to produce a simi lar medical care utili-
zation response. These mutually exclusive classes are: 
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1. Diseases generally requiring hospital ization 
2. Diseases with a high emotional component 
3. Chronic disease with no symptoms or nontreatable 
symptoms 
4. Chronic disease with treatable symptoms 
5. Acute microorganism disease 
6. Acute nonmicroorganism disease 
7. Symptoms of undiagnosed disease 
B. Pregnancy and complications of pregnancy 
9. Trauma and adverse effects of external causes 
10. Nondisease, refractive arror, preventive care, and 
miscellaneous 
Each code in an expanded rCDA system is convertible to 
a code in the Kaiser classification system. A complete 
listing of all the diseases and their rCDA code numbers 
included in the Center for Health Research system is avail-
able (Hurtado and Greenlick, no datel. For the purpose of 
this research which focuses on disease, wherever possible 
the last three classes will not be considered. 
The Relative Va~ System 
The purpose of the relative value system is to provide 
a means of assessing costs of health care. 
For research purposes, services provided and proce-
dures rendered within Kaiser Permanente are coded according 
to an adaptation of tha ~~liL~Lrri~_R~l~~i~~_~~l~~ ~~~~i~~ 
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(CAVS), 4th Edition. This coding system has been modified 
and expanded to include all additional medical, surgical, 
laboratory, or radiology procedures introduced since 1964. 
Drug orders are coded using a coding system developed by the 
Center. 
Every medi ca I, surgi ca I, I abo ratory, and radi 0 logy 
procedure has a relative value assigned to it. In addition, 
the Center has created a relative value system for drug 
orders abstracted from the outpatient medical record. 
Comprehensive outpatient system cost data are avai 1-
able from Kaiser Permanente which allow the derivation of a 
dollar cost per relative value unit for all medical office 
visits, surgical procedures, laboratory procedures, radiol-
ogy procedures, and drug orders. Each type of AVS unit has 
a different dollar equivalent. Conversion of relative value 
units into dollars allows relative value units of different 
types to be added to produce an estimate of the total medi-
cal care utilization costs per person. 
THE SAMPLES 
The 5% Sample 
This section describes the random sample routinely 
mai ntai ned si nce 1967 by the Center for research pu rposes. 
Its purpose is to provide a description of Kaiser Permanente 
members. 
64 
The membershi p records of the Kai ser Plan are stored 
on magnetic tape to allow routine computer processing. Both 
individual members and their family units [subscriber plus 
spouse and dependents when en ro II ed) are i denti fi ed by 
unique numbers. Thus, a reliable sampl ing frame waS avail-
a b Ie. The basic membership record also contained 
information such as age, sex, place of residence, size of 
family unit, and enrollment group. 
The 0 rig ina I 5% sam pie for the me d i c a I car e uti liz a-
tion project was a 2-stage probability sample. Using a 
simple random sampling technique, a 5% sample of subscriber 
units [the primary sampling unit) was selected by computer. 
The units approximate primary fami lies (subscriber plus 
spouse and dependents when enrol led) and provide natural 
clusters of individual elements. All the people (elements) 
in the cluster were included in tha sample because the 
phenomena of research interest, heal th care, was consi dered 
basically family-oriented. This method provided an equal 
probab iIi ty cluster samp I e of the heal th p I an popu lati on. 
The original sample was drawn from the list of famil ies 
eligible for service on September 1, 1966. Each month 
the rea f t e r , a 5% sam pIe 0 f a I I new fa mil i e sis add edt 0 the 
overall sample. This continuously updated 5% sample is 
designed to represent the overal I health plan members at any 
point in time. 
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The H 0 !!.§.~tuU!! I!l.lir.Y.ll~ ~!!tlll ~!!lJ!.l.!! 
The study population for this dissertation is the 
Household Interview Survey sample. 
Because of the effort and expense involved in conduc-
ti ng the househo I d i ntervi ew su rvey, it was deci ded not to 
include the entire 5% sample of subscriber units active at 
the time of the survey but to focus upon a subset of this 
sampl e. The subset was defined as all sampl ed subscriber 
units enrolled in the Medical Care Plan for the two full 
calendar years 1969 and 1970. This provided a minimum of 
two years utilization data for the subscriber units sur-
veyed. Fifty-five percent of the household interview sample 
was enrol led as of 1967 when the outpatient information 
system began. The remaining 45% of the survey sample 
enrolled some time between 1967 and the beginning of 1969. 
Although it was necessary that the subscriber unit be 
continuously enrol led in the Kaiser Plan throughout 1969 and 
1970 to be included in the sample, not all the individuals 
in the unit were necessarily covered for the two year period 
of time. Through birth or marriage, persons could have been 
added to the units. Through death, I eaving the fami Iy, or 
becoming over age, individuals could have left the unit 
during that time period. For practical purposes, those 
persons in the family at the time of the interview and 
covered by the health plan were subjects of the questions 
asked. 
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Interviewing began in early 1970. This meant that 
some of the units from which interviews were obtained sub-
sequently left the Plan during 1970. These units were 
dropped from the sample since they fai led to meet the 
criteria of membership for the two full years of 1969-70. 
The 101 respondents from those units have been included in 
this analysis, however, since the objective here is analytic 
and not to generalize to the Kaiser population. In this 
project the focus is on testing theory and relationships 
between variables. 
A total of 2603 individuals from 1529 subscribers 
units were interviewed. Frequency distributions for 
selected demographic characteristics of this study popula-
tion are shown in Table I. 
A. 
B. 
C. 
TABLE I 
FREQUENCY DISTRIBUTIONS FOR SELECTED DEMOGRAPHIC 
CHARACTERISTICS OF HOUSEHOLD INTERVIEW 
SURVEY RESPONDENTS (IN 1970) 
AGE OF RESPONDENT 
18-29 405 
E. EMPLOYMENT STATUS 
OF RESPONDENT 
67 
30-39 • 556 
40-49 493 
50-59 486 
[15.6) 
(21.4) 
(18.9) 
(18.71 
(15.3) 
( 8.4) 
( 1.8) 
•• 1559 (59.9) 
785 (30.2) 
216 ( 8.3) 
Working. 
Housewife 
Retired. 
Temp off or 60-69 398 
70-79 • 219 
80-90 • 46 
Total 2603 
SEX OF RESPONDENT 
100% 
disabl ed . 
Unemployed •• 
Never had job 
Missing .•• 
Total 
21 
16 
2 
4 
2603 
M a Ie. • • • . 1 20 2 (46. 2 ) F . DC CUP A TID N 0 F H E A D 
Female .••• 1401 (53.8] OF HOUSEHOLD 
Total 2603 100% 
MARITAL STATUS 
OF RESPONDENT 
Married •.. 
Never married 
Wi dowed • • • 
Divorced •.. 
Total 
2167 
94 
178 
164 
2603 
[ 83 .3) 
( 3.6] 
( 6.8) 
( 6.3] 
100% 
Professionals 
Managers .. 
Clerical •.. 
Crafts ..• 
Operatives .• 
Servi ce •.. 
Laborers •.. 
Not employed. 
Missing ... 
Total 
426 
302 
325 
529 
407 
280 
152 
142 
40 
2603 
o .8) 
o .6) 
o .1 ) 
o .2] 
100% 
[16.4) 
[11.6) 
[12.5) 
[ 20 .3) 
(15.6) 
[10 .8) 
( 5" 8) 
[ 5.5) 
( 1.5) 
100% 
D. EDUCATION OF RESPONDENT 
0-7 years • 
8th grade 
9-11 years •. 
High school 
graduate • 
Some college. 
College 
graduate 
Graduate work 
Missing ••. 
Total 
135 ( 5.2) 
248 [ 9.5) 
431 (16.6) 
987 (37.9) 
427 [16.4) 
144 [ 5.5) 
225 [ 8.6) 
6 [ 0.2) 
2603 100% 
G. FAMILY INCOME 
Under $5000 . 365 
$5000-7499 •• 306 
$7500-9999. • 465 
$10,000-14,000 857 
Over $15,000. 559 
Missing •.• 51 
Total 2603 
H. RACE OF FAMILY UNIT 
White .• 
BI ack •. 
Other . 
Unknown • 
• • 1459 
51 
17 
2 
1529 Total 
(14.0) 
[11 .8) 
[17.9) 
(32.9) 
[21.5) 
[ 2.0) 
100% 
[95.4) 
[ 3.3) 
[ 1. 1 ) 
[ 0.2} 
100% 
CHAPTER IV 
METHODOLOGY 
The data systems, setting, and subjects of this 
research have been described. This chapter explains in 
datai I the conceptual and technical work accompl ished to 
prepare the variables for analysis. 
Construction and preparation of the independent vari-
ables to be used took place first. Network measures were 
created from questions included in the household interview 
survey. Summary network measures were tested for rei iabi 1-
ity and validity. The most appropriate demographic, risk 
factor, and health status measures to use as control vari-
abl es were selected from the extensive data set. The 
mortality status of the subjects was determined. Dependent 
measures to assess incidence and change in health status 
were created. Table II gives an overview of the variable 
list, data sources, and measurement instruments for the 
study. The I ast sect; on of the chapter features a 
discussion of loglinear logistic regression, an uncommon 
statistical method, which it was necessary to uti I ize 
because mortality is a dichotomous outcome. The analytic 
approaches taken to explore the data and then test the 
hypotheses are explained. 
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THE SOCIAL NETWORK INDEXES 
Twenty-one questions representing various aspects of 
soci al connections were selected from those edmi ni stered 
during the household interview survey (Table III). (See 
Appendix C for a complete listing of questions and age and 
sex-specific responses.) Three of these questions concerned 
social participation in the community. They assessed fre-
quency of attendance at church and voluntary organizations, 
and the number and type of I ei sure acti vi ti es engaged in. 
The remaining were questions about the numbers of family, 
ki n, and fri ends avai I ab I e to the i ndi vi dua I and the fre-
quency with which they were seen. These questions were 
selected with the intent of combining them into indexes to 
view the network from a number of different perspectives. 
Limitations of the Questjon~ 
As often occurs wi th secondary ana I ySi s of date 
gathered years before for other purposes p the available 
questions were less sensitive than if they had been devel-
oped solely for purposes of social network research. For 
instance, the question asking for the number of siblings 
does not include whether or not they were alive at the time 
of the survey. Also, when asked about the number of rela-
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TABLE II 
VARIABLE LIST, DATA SOURCE, AND MEASUREMENT INSTRUMENT 
FOR SOCIAL NETWORK AND MORTALITY/MORBIDITY STUDY 
VARIABLE 
INDEPENDENT VARIABLES 
1. Network Scope 
Immediate Family Scope 
Immediate/Extended Family Scope 
Friends Scope 
Communi ty Scope 
2. Network Size 
3. Network Frequency of Contact 
4. Network Interaction 
Marriage 
Children 
Family of Origin 
Relatives 
CI Dse fri ends 
Other fri ends 
Work 
Organizations, incl. chUrch 
Soci a I Lei su re 
CONTROL VARIABLES 
1. Demographi c 
Age 
Sex 
Socioeconomic status 
2. Health Practices 
Smoki ng 
Drinking 
Physical Exercise 
3. Health Status 
Perceived Heal th 
Length hospital stay, 1967-70 
Rate outpatient contacts for 7 
disease classes, 1967-70 
DEPENDENT VARIABLES 
1. Mortality 
2. Disease Incidence 
3. Disease Progression 
DATA SOURCE AND/OR MEASURE 
Indexes developed from 
Household Interview Survey 
Household Interview Survey 
Duncan Index 
Household Interview Survey 
Household Interview Survey 
Inpatient Information System 
Outpatient Information System 
KPMCP membership files 
Outpatient Information System 
Outpatient Information System 
SECTOR 
FMIILY 
I 
'FRIENDS 
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TABLE III 
QUESTIONS FROM THE HOUSEHOLD INTERVIEW SURVEY 
ASSESSING RELATIONSHIP DOMAINS 
RELATIONSHIP 
SOURCE DOMAIN 
SPOUSE Yes or no 
H1MEDIATE 
FAMILY CHILDREN Number 1 
FATHER Alive or deceased 
LIVING 
FAMILY Perception of 
OF MOTHER AI ive or deceased strength of 
ORIGIN LIVING fami I y ti es 
SIBLINGS INumber2 
-- ~--------.. --~ -' 
RELATIVES Number 2 
NEAR * How many see often3 
KIN jRELATIVES Number 2 
IDAY AWAY * How many see often3 
RELATIVES FAR * How often in touch 
CLOSE Number2 
FRIeWS How often keep in touch 
OTHER How many get together with/year3 
FRIemS * How often get together with FRIENDS 
NEIGHBORS 
* Number1 
WORK Number 3 
ASSOCIATES How often seen outside work place 
1 
, 
i 
I 
i 
, 
i 
: 
1 I 
I 
\ , 
.\ 
, 
I 
! 
i 
i 
I 
------------.- '. ----! 
ORGANIZATIONS How often attend meetings of 
, 
organizations belong to (to 6) 
COMMUNITylCOMMUNITY CHURCH How often attend 
i 
I 
I 
I 
* 
1 
2 
3 
SOCIAL LEISURE Number activities 
Answered by wife for family 
Discreta data 
engaged in 
Discrete data primarily, but grouped for largest numbers 
Grouped data 
i 
I 
i 
i 
1 
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tives nearby or a day's drive away, it is possible that the 
respondents named sibl ings or parents who had al ready been 
counted in aarlier quastions. There is no way of knowing 
whether people named as "close friends" might also have been 
included in the numbers given earlier for neighbors and 
relatives. Thus, there is the potential for overlapping 
categories. Haw one labels the people in one's network is 
uncertain if the criterie for inclusion are not clearly 
defi ned. Further, questions asking for numbers of indivi-
duals in the various categories cal led for responses that 
did not always supply entirely discrete data. Some included 
groupings as wei I as discrete information, as when the 
respondent was asked if he or she had one, two, three, or 
four or more friends. Other questions involved answers with 
groupings only such as "a few," "some," or "a great many" 
rather than specific numbers of people. This becomes a 
problem when the goal is constructing an individual's net-
work quantitatively. (For datai Is about how such problems 
were managed in the index construction, see the overview 
boxes in Appendix D. Also, the possible responses to each 
question can be seen in Appendix C.) Finally, in the case 
of married couples (approximately two-thirds of the sample), 
the questions concerning relatives, neighbors, and more 
di stant fri ends were asked on I y of wi ves, who answered for 
the enti re fami I y. The wi fe's response was sub sequent I y 
coded to the husband. It is likely that if the husbands had 
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provided their own responses to these questions, their per-
sonal networks would have appeared different. 
IM.~t..!.Q. r k Mod e I 
Because there is as yet no standard method for aggre-
gating groups of questions about networks and no fixed 
standard by whi ch to judge thei r va I i di ty (Reed et al., 
19B3), a conceptual network model was constructed a priori 
based on tha available questions, tha way networks had been 
conceptualized in 
theory (Figure 31. 
other mortality studies, and network 
The model featured three major network 
sectors: a fami Iy sector, a friends sactor, and a community 
sector. Thesa were further subdivided into five sources and 
fifteen role relationship domains. The most intimate rela-
tionship domain, the marital, was placed at the top of the 
hierarchy. Prior epidemiological studies had revealed the 
importance of the marital tie in terms of health outcomes. 
This was followed in descending order of intimacy by 
children, family of origin, friends, neighbors, \Mork asso-
ciates, and community involvements. 
Based on the ki nds of questi ons avai I ab Ie, it seemed 
possible to combine them such that four different perspec-
tives of the network could be envisaged by summing 
vertically down the relationship domains. 
tural network perspectives were: overal 
Th e fou r st ruc-
network scope, 
--
SECTOR 
FAMILY 
FRIENDS 
COMMUNITY 
SOURCE 
IMMEDIATE 
FAMILY 
FAMILY 
OF 
ORIGIN 
KIN 
FRIENDS 
RELATIONSHIP 
DOMAIN 
SPOUSE 
CHILDREN 
FATHER 
LIVING 
~1011-IER 
LIVING 
SIBLINGS 
RELATIVES 
NEAR 
RELATIVES 
DAY AWAY 
RELATIVES FAR 
CLOSE 
FRIENDS 
011-lER 
FRIENDS 
NEIGHBORS 
WORK 
ASSOCIATES 
ORGANIZATIONS 
COMMUNITY I CHURCH 
; 
t SOCIAL LEISURE _ 
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STRUCTURAL PERSPECTIVE 
FREQUENCY 
OF INTER-
SCOPE SIZE CONTACT ACTION 
1 . X X X 
X X I X 
X X I X 
X X X 
X X X 
X X X X 
X X X X 
X 
X X I X X 
X X X 
X X 
X X X I X 
X X X 
X X X 
. -----,- -... --.--.~~.-- .. ". -. .~---~ 
X X 
Figure~. Social network model. (X = questions available to aSSeSS the 
re I a ti onsh i p) 
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overall network si ze, overall frequency of contact wi th 
network members, and overall network interaction (Figures 4 
through 71. Although the network scope and interaction 
indexes were inclusive of most of the relationship domains, 
frequency of contact was limited to contacts outside of the 
more immediate family, and size did not include any indi-
viduals from tha community sector. 
The four overall measures, al though using information 
generated by the same questions, were designed to be cDncep-
tually unique. Network scope assessed whether or not at 
least one person in a relationship domain was present. 
Network size was a simple unweighted count of people men-
tioned by the respondent in response to questions about 
numbers of family members, friends, work associates, and 
neighbors. Network frequency of contact summed al I the 
items which asked how often the respondent saw people in the 
various sectors. Network interaction was a more complicated 
overall structural measure. It represented the sum of nine 
separate interaction indexes created for the relationship 
domains. 
To create the overall interaction measure, fi rst, the 
number of individuals identified by the respondent in each 
relationship domain was multiplied by the variable corres-
ponding to how frequently the respondent indicated he saw 
the individuals. Then, each of these separate indexes was 
col lapsed to a metric of six (the range of scores for the 
SECTOR SOURCE 
~ I >. 
I !U1MEDIATE 
I I : FAMILY 
1 
I i 
I I 
! ;FAMILY 
! I OF I 
I pRIGIN 
[FAMILY I I 
! I 
I I I I i 
1 I 
i 1 
! I KIN ; 
1 
1 
I I 
I I I I. 
I 
I I j I 
I 
iFRI~DS FRIENDS 
I 
I I 
I 
j 
:COMMUNITY:COMMUNITY 
I 
I 
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STRUCTURAL PERSPECTIVE 
RELATIONSHIP 
DOMAIN 
SPOUSE 
CHILDREN 
FAllfER 
LIVING 
MOllfER 
LIVING 
SIBLINGS 
RELATIVES 
NEAR 
RELATIVES 
DAY AWAY 
RELATIVES FAR 
CLOSE 
FRIBWS 
OTHER 
FRIENDS 
NEIGHBORS 
WOOK 
ASSOCIATES 
ORGANIZATIONS 
CHURCH 
R013 
F033 
F045 
F071 
R015 
R021 
R056 
F109 
F112 
R116 
F108 
R257 
R173,178 
183,188 
193,198 
R31B 
SOCIAL LEISURE R121, etc. 
R150 
SCOPE 
-""I .... 
SCOPE OF 
IMMEDIATE FAMILY 
J SCOPE OF 
EXTENDED FAMILY 
NETSCOPE 
Scope of Overa II 
Network 
~ 
I-
SCOPE OF FRIENDS 
:~ 
SCOPE OF COMMUNITY 
J 
ACTIVITIES 
Figure 1. Components of network scope indexes. 
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DAY AWAY 
RELATIVES FAR 
CLOSE 
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Figure~. Components of network size index. 
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Figure [. Components of frequency of contact index 
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STRUCTURAL PERSPECTIVE 
RELATIONSHIP 
DOMAIN 
SPOUSE R013 
CHILDREN 
F0331 
F045 'I 
FD71 
_ .... 
FATHER R015 -
LIVING 
MOTHER R021 
LIVING 
SIBLINGS R056 J 
RELATIVES RFAM 
NEAR x F109 
RELATIVES RFAMDAY 
DAY AWAY x F112 
--
RELATIVES FAR 
x 
R074 
CLOSE R116 } 
FRIENDS x R117 
OTHER RF116 } 
FRIENOS x RF117 
NEIGHBORS 
WORK R257 } 
ASSOCIATES x R277 
ORGANIZATIONS 
R173, R178, R183, 
R188, R193, R198 
+ 
CHURCH R318 
-" 
SOCIAL LEISURE R121 
~ 
R150 
INTERACTION 
~farri age 
Chi Idren 
Faminter 
Interaction with fami Iy 
of ori gin 
Relinter 
Interaction with relatives 
Frninter 
Interaction with close 
friends 
Friends 
Interaction wi th other 
friends 
Workint 
Interaction with 
co-workers 
Fregm~S!t 
Interaction with 
organizations and church 
Lei su re 
Leisure activities 
interaction 
NETINTER 
Interection with overall network 
Figure r. Components of interaction indexes. 
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social leisure index precluded using a larger metric). 
There were four relationship domains lacking a specific 
question about frequency of contact by which to multiply the 
number of network members: marriage, ch;ldren r family of 
origin, and social leisure. For marriage and children, it 
was assumed that maximum frequency of contact would occur; 
therefore, there was no need for multiplication. Due to the 
importance of the marital tie in network/health relation-
ships, a value of 8 was given for having a spouse. This 
value was an average of the numbers used by other investi-
gators to weight the marital tie [Blazer, 1980; House et 
al., 1982; Reed et al., 19831. To obtain a proxy measure of 
frequency of contact with family of origin, a question 
assessing perceived strength of fami Iy ties [to brothers, 
sisters, and parentsj was used. It was assumed that if 
family relationships were felt to be close and strong, 
greater frequency of contact would be occurring. Finally, 
there was no way of knowing how frequently people engaged in 
thei r soci al I ei sure acti vi ti es. However, the question 
esking for number and type of social leisure activities was 
different from the other questions. In response to an open-
ended question, up to fourteen different types of social 
leisure activities were mentioned. Some of these activities 
presumebly would be engaged in more frequently than others. 
Thus, there was no way of assessing frequency specifically 
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for each one, and it seemed most reasonab I e to use the tota I 
number engaged in. Except for marriage, then, the indexes 
from each domain were given equal weight in summing for the 
overal I network interaction measure. 
The four different perspectives from which to view the 
network were computed to evaluate which structural aspect of 
the social network was most important in relation to health. 
In addition to the overal I measures, interaction indexes had 
been constructed which could give a more focused view of the 
specific sectors of the network. Indexes were formed and 
documented regarding: conceptual meaning, construction 
procedures, range and frequency distribution of scores, 
normative data, coefficient alpha, intercorrelations of 
index components, and percent of respondents with missing 
scores. Index documentation can be seen in the overview 
boxes in Appendi x D. All the indexes were constructed so 
that higher scores reflected a larger network. 
Validating the Net~rk Model 
Factor anal ySi s procedures were used to VB I i date the 
conceptual network model as the basis for grouping questions 
into indexes representing relationship domains and then into 
overall indexes. First, a prinCipal components analysis was 
completed using the raw score variables concerning family 
and friends. The purpose of this procedure was to determine 
whether the dimensions underlying the responses to the ques-
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tions corresponded to the way the questions had been 
combined in the model. 
Next, a principal components analysis was done with 
the nine interaction indexes representing aspects of the 
relationship domains that were components of the overall 
interaction measure. This was done to determine if they 
combined in terms of the sources and sectors delineated in 
the model. 
Finally, a third principal components analysis was 
comp I eted to assess whether the four overa II network 
measures were measuring more than one underlying construct. 
For the most part, the construct validity of the model 
was substantiated by factor analysis. As demonstrated in 
Table IV, a principal components analysis using the raw 
score variables concerning fami Iy and friends yielded six 
significant factors accounting for 51% of the variance. The 
eigenvalues of the six factors ranged from 2.10 to 1.04, 
indicating that the relative importance of each factor was 
approximately the same. 
The negative loading of siblings on the second factor 
was due to the influence of age. A crosstabulations analy-
sis of age and number of siblings revealed that larger 
families prevailed in the past. The two questions about the 
status of parents were coded dichotomously [0 = dead and 
1 = alive). Thus, older people, whose parents would more 
TABLE IV 
PRINCIPAL FACTOR ANALYSIS OF FAMILY AND FRIEND VARIABLES FROM HOUSEHOLD INTERVIEW SURVEY* 
FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 
Frequency Immediate Close 
Family See Family Friends, 
Friends of Origin Relatives and Kin Work Nei ghbors 
How often see friends/families .80 .04 .03 -.07 .03 -.06 
How many friends/families see .76 .13 .09 .04 .OB .03 
Mo th era I i ve .13 .75 -.OB .15 .02 -.07 
Father alive .09 .75 -.07 .OB .00 -.09 
Number of siblings .04 -.55 .01 .31 - .1B - .17 
Frequency of contact fam/rel far -.OB .06 .64 -.01 .12 .OB 
Frequency see relatives near .12 -.07 .63 -.02 -.18 -.04 
Frequency see relatives day away .16 - .13 .62 .06 .05 - .10 
Number children - .1B -.03 .14 .66 .03 -.02 
Number relatives near .27 .03 -.43 .55 .02 -.14 
Marriage -.OB .32 .1B .44 .01 .44 
Number relatives day away .23 .13 - .12 .39 -.02 .24 
Number talk to at work -.06 -.02 -.04 .17 .79 -.03 
Frequency see co-workers outside .22 .12 .05 -.17 .63 -.03 
Frequency see close friends .27 .03 .19 .OB .23 -.62 
Number close friends .2B -.35 - .05 -.06 .24 .46 
Number neighbors .36 -.08 .21 .18 .04 .44 
r;:igenvalues 2.10 1 .81 1 .39 1 .35 1 .10 1.04 
% Variance 12.33 10.65 B .17 7.93 6.46 6.13 
Cum & Variance 12.33 22.97 31 .14 39.07 45.54 51 .66 
*~=103B minimum, pairwise; varimax rotation CD w 
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often be deceased, had a greater number of siblings. Fre-
quency of contact with close friends loaded negatively on 
Factor 6 (close friends, neighbors) with numbers of close 
friends and numbers of neighbors. It may be that people 
with larger numbers of close friends have had the opportun-
ity to reside in several geographical areas. They may have 
a dispersed friendship network which they are able to see 
only infrequently but which nevertheless are considered 
close. Indi vi dual s wi th fewer close fri ends may have 
resided only in one area and been able to come in contact 
with fewer people to be close friends. Because they live 
within tha same area, they may see these people frequently. 
However, the results of this factor analysis are open 
to question because, due to an inordinate number of missing 
values on several of the questions, the minimum number of 
subjects entered for this pairwise evaluation was only 1038 
(out of a potential 2603). For instance, there were more 
than 500 missing answers to the questions about frequency of 
contact with close friends (because over 500 respondents 
declared they had no close friends) and over 1000 missing 
answers to questions about work because of the women who 
were homemakers and the older people who were retired. 
When the nine indexes representing aspects of the 
rei ationship domains which had been summed for the overall 
network interaction index were factor analyzed (missing 
values were not a problem here), three factors were 
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extracted wi th ei genval ues ranging from 1 to 2 (Tab I e Vl. 
These factors accounted for 46% of the variance. Upon 
varimax rotation, the three factorS defined the network 
sectors somewhat differently than the conceptual model. The 
first factor combined the indexes comprising both the com-
munity and friends sactors. In the model, these were 
separated as two distinct areas. The second factor defined 
by the analysis was equivalent to the immediate family 
source. The third factor combined the fami Iy of origin and 
relative sources. In the model, all the el ements of the 
family had comprised a single sector. Ultimately, this 
information applied only to the network scope indexes. 
These had been prepared by summing elements in the sectors 
that had been del ineated conceptually. Since these indexes 
had already been prepared using a rationale based on reports 
in the literature, it was decided not to change them but to 
compare them at a later time with the combinations suggested 
by this analysis. 
A third prinCipal components analysis, which had been 
done to assess whether the four overal network measures 
were measuring more than one underlying construct, revealed 
only one factor. No rotation was done because its interpre-
tation was clear due to the high correlations among the 
measures. This factor accounted for 71% of the variance 
(Table VI). The intercorrelations were substantial: they 
TABLE V 
PRINCIPAL FACTOR ANALYSIS OF INTERACTION INDEXES FROM RELATIONSHIP DOMAINS* 
FACTOR 1 FACTOR 2 FACTOR 3 
Community, Friends Immediate Family Kin 
Interaction with other friends .70 -.01 .13 
Social leisure interaction .60 -.04 .02 
Interaction with close friends .59 -.20 .10 
Interaction at meetings, church .55 .31 - .05 
Work interaction .40 .10 -.38 
Marriaga -.06 .73 -.04 
Children .00 .69 .10 
Interaction with family of origin .06 -.07 .78 
Interaction with relatives .19 .31 .60 
Eigenvalues 1 .76 1 .28 1 .09 
% Variance 19.60 14.18 12.07 
Cum % vari ance 19.60 33.78 45.85 
*~=2379 minimum, pairwise; var;max rotation co 
0) 
TABLE VI 
PRINCIPAL COMPONENTS ANALYSIS OF FOUR OVERALL 
NETWORK MEASURES* 
FACTOR 1 
Network Interaction .93 
Network Scope .87 
Network Size .79 
Network Frequency .77 
*N = 2321, listwise; no rotation 
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ranged from .76 to .38 [Tab I e VII), High intercorrelations 
among the four indexes occurred because, although they mea-
sured different network dimensicns, the information used in 
constructing them derived from the same set of questions. 
~~~ilLt~f the Net~k Indexes 
The summative indexes constructed to measure the 
social networks of the household interview survey sample 
were a simple aggregation of the relationship domains. The 
components of these indexes were sel ected and combined, as 
explained earlier, based on the survey questions that were 
avai I ab I e, know I edge of past research resu I ts, and network 
theory. 
Most sati sfactory indi ces or scal es are homogeneous, 
have a high average correlation among components, and are 
dominated by a single factor. However, tha size of an 
individual's family may be 
of the number of fami I y 
(spouse, parents, sibl ings, 
conceptual ized as a combination 
members from several sources 
children). One would not expect 
the size of all the various sectors to be highly correlated 
and yet the combination of these sources is a meaningful way 
to thi nk about the si ze of a respondent's fami I y as a con-
struct. The low correlations often found among the 
variables making up the indexes, although disappointing, 
were not unexpected. Whether one's parents were alive or 
dead, how many relatives one had, and whether one sa .. co-
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TABLE VII 
INTERCORRELATIONS OF OVERALL NETWORK INDEXES 
Network Network Network Network 
Inter-
Scope Size Frequency Action 
Network scope 1 .00 
Network size .62 1 .00 
Network frequency .57 .38 1 .00 
Network interaction .76 .70 .67 1 . GO 
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workers outsi de the work p I ace are factors not genera II y 
related to each other although the presence of each has the 
possibility of providing some measure of social support. 
The interna I consi stency rei i abi I ity for the network indexes 
were low due to the low item correlations. Cronbach's alpha 
which was computed for each overall index ranged from .30 
for network size to approximately .43 for network scope. 
Each component of the index was then assessed so as to be 
sure it was making a positive contribution to the total 
scale. Reliabil ity results can be viewed as part of the 
overview boxes in Appendix D. 
DEPENDENT MEASURES 
MQ.ll§.lUY.. 
Known deaths that occurred among the 2603 respondents 
between 1970 and 1982 serve as the measure of mortality. 
The specific causes of death are not available for analysis. 
Of the 2603 individuals interviewed in 1970, approxi-
mately 1475 were sti II el igibl e members at the close of 
1982. Each year approximately 100 had left the program (see 
Figure 8). Deaths that occurred among respondents whi I e 
they were subscribers are known either from hospital records 
or from the membership information filas. It is expected 
that some of the respondents who left the Plan subsequent to 
the survey have since died. Without thet data, however, the 
I 
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Figure 8. Number of respondents remaln1ng eligible for the Kaiser Medical Care Plan in years 
subsequent to Household Interview Survey, 1969-1984. 
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best esti mate of the morta Ii ty rate of the respondents to 
the household interview derives from known deaths. 
How do the mortality rates calculeted from the known 
deaths within the study group compare with mortality rates 
from other community populations? If there ware many 
unknown deaths among the study population, their death rates 
would be unusually low. The 12 year mortality rates for 
persons aged 30-69 within the Kaiser Permanente cohort were 
compared to those obtained by Berkman and Syme (1979) over 9 
years using the HUman Population Laboratory data. The 
results in Table VIII indicate that the Kaiser mortality 
rates for men are hi gher (14.2 compared to 9.5) whi I e those 
for women are more similar [7.8 as opposed to 6.41. It 
would be expected that the Kaiser rates would be at least 
somewhat higher because the observation period for this 
Portland sample was three years longer than that of the 
Alameda County group. This comparison supports the assump-
tion that the number of known deaths among the study 
popul ation is a reasonably accurate measure of al the 
deaths that may have occurred during the 12 year period. 
!U~e as e J!lti~n c e 
Incidence of disease is measured using health services 
utilization data. The disease incidence variables encom-
passed seven years, in the middle of which the household 
interview survey occurred. Two different ways were prepared 
Age 
30-39 
40-49 
50-59 
60-69 
30-39 
40-49 
50-59 
60-69 
TABLE VIII 
COMPARISON OF AGE-SPECIFIC MORTALITY RATES PER 100 
FOR MEN AND WOMEN AGED 30-69 IN THE KAISER 
MEDICAL CARE PLAN (Portland, 1970-82) 
AND THE HUMAN POPULATION LABORATORY 
(Alameda County, 1965-1974) 
No. of Respondents No. of Deaths % Died 
HUMAN POPULATION LABORATORY 
MEN 
673 16 2.4 
729 36 4.9 
501 68 13.6 
326 ~ 27.9 
Total 2229 Tota I 211 (Crude rate) 9.5 
WOMEN 
728 16 2.2 
807 32 4.0 
574 45 7.8 
387 67 17.3 
Total 2496 Total 160 (Crude rate) 6.4 
KAISER-PERMANENTE MEDICAL CARE PLAN 
MEN 
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I~~~*---------~~i!----- it~--·----~Uc:......--c-rU-d-e--
,60-69 1?JI_To.~~J.~13 _____ ~'L_To_t.~_~_1.3.9 39.9 rate 14-1.. 
70-79 90 67 74.4 
80-90 ~ 23 74.2 
Total 1202 Total 222 (Crude rate) 18.5 
WOMEN 
18-29 237 1 
30-39 278 5 
40-49 262 6 
50-59 260 24 
~",-9 ______ J?21L..Io..ta.L1. .10.2.Q._ .. A~o.tal:... 80 ..... 
70-79 129 60 
80-90 ..1Q ~ 
Total 1401 Total 154 (Crude rate) 
0.4 
1.8 
2.3 
9.2 Crude 
20. .. 5._rate 7.8 . 
46 .5 
86.7 
11.0 
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initially to measure disease incidence, but only the first 
[Version A), was ultimately utilized. 
The number of total 
initial doctor office visits over all ten disease classes 
has been summarized for 1967 through 1973 for each person in 
the study population. These summaries have been converted 
to mean annual rates per 10 person years to take into 
account differing lengths of membership in the Kaiser Plan. 
The formula used by the Center for rate calculation is 
displayed in Figure 9. An "initial" visit indicates the 
first outpatient visit for a new morbidity. Subsequent 
visits for the same morbidity, should they occur, are coded 
as "continuing." Initial plus continuing visits for a 
single morbidity are knottn 
approach to measuring disease 
as an "epi sode." The 
incidence consisted of 
irriti~ visits over the study time period. 
fir s t 
total 
Because the avai lab Ie 
initial visits measure [Version A) is not broken down into 
its component disease categories, it also contains non-
disease visits such as those for preventive care, obstetrics 
and trauma. In order to overcome thi s defi ci ency, but not 
without limitations of their own, a series of new nominal 
variabl es was created for each of the fi rst seven [true 
disease) categories in the classification system. 
Rate per 
10, 100, or 
1000 person 
years 
= 
Number 
of 
visits 
/ Months 
Eligible 
x 
12 
(months x 
per year) 
95 
10, 100, 
or 1000 
Figure~. Formula used by Center for Health Research 
to convert uti I ization summery measures to rates per 
person year. 
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The new veriables measured whether or not at least one 
initial doctor's office visit (with the heelth care system) 
had occurred within a disease class for the individual, 
based on visits during the seven year period. Variables 
were created for classes 1 through 7. Classes 8 through 10 
were disregarded. First, it was assumed that anyone who had 
an ongoing chronic disease condition would have been seen at 
least once in 1967 or 1968, whiCh were considered the base-
line years. The purpose here was to eliminate all people 
making continuing visits. People with one or more visits in 
1967 - 1968 were coded 0, and were meant to be excluded from 
the analysis because it would be impossibl e to ascertain 
whether their visits were continuing or initial. Next, 
respondents who had no visits at al I during the entire seven 
year period were coded 1. Those remaining, the largest 
group, had one or more visits during the latter 5 years 
(1969-73). It was assumed that this would represent at 
least one initial contact, or new disease, for an individual 
and this group was coded 2. Thus, if the second hypothesis 
was correct, people with more network resources would fall 
more frequent I y into category 1, "hi ch meant no vi si ts to 
the health care system. 
For each of the seven disease classes, then, a dicho-
tomous measure was computed indicating whether or not at 
least one initial visit had occurred within that disease 
class during a five year period. Because of their nominal 
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nature, these measureS could not be converted to rates. 
Therefore, for statistical testing, only subscribers 
eligible for the entire seven year time period (1406 indi-
viduals) were to be included in the analysis. As noted 
earlier, these measures are also conservative, but were 
meant to serve as an alternate approach to assessing disease 
incidence. However, their use would have entailed using 
additional computer resources. Therefore, it was decided to 
keep them in reserve to be used for further exploration 
should version A have been statistically significant. 
~isea~~ Progression 
To reiterate, the objective of this research is to 
assess whether social networks impact on mortality by affec-
ti ng di sease i nci dence or by affecti ng su rvi va I once i I I ness 
occurs. When a person develops an illness, he or she comes 
to the health care system and uses its services for treat-
ment. The amount of this contact is usually in proportion 
to the grevity of the physical problem. If the individual 
becomes sicker, more office visits are likely to occur and 
more resources are likely to be used over time to maintain 
as hea I thy a state as possi b lei n the face of dec Ii nee 
Thus, if hypothesis 3 is correct, people with more social 
network ties should have slower illness progression and 
hence use relatively less health care and require fewer 
resourceS over time. Those individuals with minimal network 
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connections would be expected to have a deterioration in 
their health status over time and concomitantly use rela-
tively more resources and care. 
Change in health status was operationalized as the 
change in the rate of outpatient contacts and change in the 
rate of total resource use, as measured by the RVS system. 
A seven year peri od of ti me, 1967-1973, was uti i i zed. In 
order to control for health/illness level at the time of the 
survey, the years prior to the survey served as a baseline. 
First, all out-
patient contacts for the first seven disease classes (true 
disease, not trauma, obstetrics, or preventive care) were 
summed for each year separately. Maasures were created for 
1967, 1968, 1969, 1970, 1971, 1972, and 1973. Of these, the 
baseline years, 1967 through 1970, were combined by summing 
for a new vari ab Ie. The subsequent years, 1971 through 
1973, were also aggregated for a second new variable. Rates 
of contact per 10 person yeers were then computed for each 
of these two time periods, using the formula in Figure 9. 
The rate of contact for 1967-70 was then subtracted from the 
rate of contact for 1971-73. Thi s rate of change vari ab Ie 
yielded a measure more specific to actual disease. 
Disease Pro~~ssion. Va~ia~~~. In a similar manner, 
two resource use variables were created for the same time 
periods before and after the survey using RVS codes. Sub-
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traction of the one from the other gave a new variable which 
could be used similarly to measure rate of change in disease 
progression. This resource variable, however, counted all 
resource use across the 10 disease classification cate-
gories. Thus, it waS a less sensitive measure of actual 
disease than variable A. For this reason it was decided to 
hold variable B in reserve to be used if variable A proved 
significant, requiring further exploration of the networks/ 
progression data. 
CONTROL VARIABLES 
DemograRrri~~L~~~ 
!9..~. Age was available as a continuous variable (18-
gO). It was also collapsed into four categories for certain 
ana lyses. The categories were: under 35, 35-49, 50-65, and 
over 65. A variable reflecting these categories was used 
which had been created for prior Center studies. Age was 
further collapsed by combining the two younger categories 
for some analyses: 18-49, 50-64r and 65 and over. 
£~~i~g~~rr~~i~_£k~k~~. The Duncan Index was used to 
stratify the household interview sample in terms of socio-
economic status. This index had been created by the Center 
for all families using the methodology explicated by Duncan 
[1961). A widely used measure, the Duncan Index is based 
upon occupational prestige and education. Its reliability 
and validity have been reported elsewhere [Duncan, 19611. 
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This variable was col lapsed to a metric of five for some 
analyses. 
~~~l~~~[~~~~~~~avi~L~ 
Three indexes assessing health behaviors were used 
that had been created for prior Center studies (Pope, 19821-
Each is described below. 
[~~kiQ~. Smoking behavior is measured by the number 
of cigarettes smoked by current smokers and by smoking 
history. Scores on this index range from 1 to 9. Li gh t 
smokers are those who smoke half a pack or less per day, 
medium smokers smoke one half to one pack per day, and heavy 
smokers are defined as using more than a pack per day. The 
total index is: 
1. Never smoked 
2. Formerly smoked but stopped more than ten years ago 
3. Formerly smoked but ceased within the past ten years 
4. Currently light smoker, having smoked for ten years 
or less 
5. Currently light smoker, having smoked for more than 
ten years 
6. Currently a medium smoker, having smoked for ten 
years or less 
7. Currently a medium smoker, having smoked for more 
than ten years 
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8. Currently a heavy smoker, having smoked for ten years 
or less 
9. Currently a heavy smoker, having smoked for more than 
ten years 
QLi~ki~R. An index of drinking was constructed by 
grouping together those drinking patterns assumed to be 
similar in their health impact. Drinking patterns are 
defined by the quantity of alcohol imbibed per occasion in 
combination with how frequently the occasions of drinking 
occur. The scores on the ordinal drinking scale range from 
1 to 4 and combine drinking types in the following manner: 
1. Abstainers and both regular and occasional light 
drinkers 
2. Occasional heavy drinkers and regular drinkers, 
occasionally heavy 
3. Regular drinkers, frequently heavy 
4. Regular drinkers, heavy 
Because it includes nothing on the history of drink-
ing, this measure is a conservative indication of drinking 
behavior. It must be assumed that current drinking status 
is similar to past practices. However, heavy drinkers in 
the past may have been converted to sobriety. 
e.!1y.§..iQ..stl_AQ..t..i~i.t..y.. Ani n d e x 0 f P h Y sic a I act i v i t Y 
based on responses to the open-ended questions about the 
kinds of leisure engaged in resulted in a measure which had 
a ranga of scores from 0 to 12. Six types of activities 
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which ordinari Iy use physical exertion were sel ected from 
the responses and wei ghted arbi trari I yin terms of the 
amount of physical exertion required. Unknown was the 
amount of time spent doing the activity for any specific 
time period, how frequently the respondent engaged in the 
activity, and for how long he had been doing it. Types of 
activities that were seasonal or did not necessitate a great 
deal of physical exertion were given weights of 1, while 
types of activitias that occurred year round or required 
much exertion were weighted 4. For example, activities 
given weights of 1 were: camping, fishing, gardening, and 
hunting. Weights of 4 were assigned to "participating in 
sports" and "other physicel ectivities." 
Health Status Indicators 
An important variable in the networks/mortality rela-
tionship is state of physical health. People in poor health 
may have smaller networks because illness limitations pre-
clude being in contact with other people in social 
situations. Three different health status indicators are 
used to control for each individual's health status prior to 
the survey. These variables were selected by correlating 
all available health status measures with mortality status 
[alive or deceased) as of 1982 and with each other, asses-
sing for redundancy [see Table IX for correlationsl. Each 
Mortal ity 
Resource Use, 1967-70 
Outpatient Contacts, 
1967-70 
Length Hospital Stay, 
1967-70 
Hospital Discharges, 
1967-70 
Physical Symptoms 
Perceived Health 
TABLE IX 
ZERD-ORDER CORRELATIONS 01= INDICATORS OF HEALTH STATUS AT TIME 
OF HOUSEHOLD INTERVIEW SURVEY AND MORTALITY 
Mortality 
1.00 
.16 
.18 
.26 
.22 
.07 
.24 
Resources 
Use, 1 937-70 
1.00 
.83 
.41 
.43 
.14 
.30 
Outpatient 
Contacts, 
1967-70 
1.00 
.49 
.51 
.11 
.32 
Length 
Hospi tal 
stay, 1937-70 
1.00 
.86 
.06 
.25 
Hospital 
Di scharges 
1967-70 
1.00 
.06 
.25 
Physical 
Symptoms 
1.00 
.23 
Percei ved 
Health 
1.00 
..... 
CJ 
W 
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measure selected seemed to capture a different dimension of 
health. One meesure is subjective (perceived health), one 
is from the outpati ant fi Ie (outpati ent contacts), and one 
is from the inpatient file (length of hospital stayl. The 
other items in Table IX were eliminated. 
1:.e r c e i v !!!LH e !!l1.h.. Asp art 0 f the sur v e y , res p 0 n den t s 
were asked to evaluate their own health as excellent, good, 
fair, or poor. Subjective assessment of health has been 
found to be a predictor of mortality in longitudinal assess-
ments of general populations (Mossey & Shapiro, 1982; Kaplan 
& Camacho, 1983). 
h~~~~h._~L_tl~~~i~!!l_~~!!~. The inpatient information 
system provides data on the number of days spent in the 
hospital during the years 1967-70. The days have been 
summed to create a variable which has been converted to 
rates. People spending more time in the hospital would be 
expected to be in poorer health. 
~~~~!!!i~~t Contacts For Seven-Disease Classes. Rates 
for chronic and acute disease outpatient contacts have been 
combined for disease classes 1 through 7, for the time 
period from 1967-1970. 
STATISTICAL TESTS 
This section wil I be directed toward those statistical 
tests which were used to determine the relationship between 
social networks and the disease outcomes. Those statistical 
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tests which established the reliability and validity of the 
network indexes have al ready been described. 
Crosstabulations and one-way analysis of variance 
procedures were used to assess bivariate relationships 
between dependent and independent variables. Crosstabula-
tions were used for categorical and ANOVA was used for 
continuous dependent measures. The network structural vari-
ables were collapsed and mortality rates calculeted for 
people with small, medium, and large networks. Thesa rates 
were computed by di vi di ng the frequency di stri buti ons into 
three parts as evenly as pObl:iiole based on cumulative per-
centages. 
Independent, dependent, and control variables were 
correlated with each other in order to evaluate the extent 
of multicollinearity that might need to be considered in the 
interpretation of the results. The correlations are 
displayed in Appendix E. All control variables had correla-
tions with mortality significant at the Q. < .05 level. 
Since there were potentially a large number of regres-
sions possible given the different types of network 
variables and the different types of outcomes, it was 
decided to begin the analysis with the network scope measure 
as the trial independent variable. Network scope was chosen 
because it was the most highly correlated with mortality. 
If a significant relationship was found, the othar network 
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vari ab I eS wou I d then be used. If network scope had no 
impact on the particular outcome, it would be assumed that 
the other network measureS would likewise be nonsignificant. 
The full regression model is outlined in Figure 10. 
M.!!r..lili..t.Y-
Because mortality was a dichotomous variable, it did 
not meet the assumptions required for multiple linear 
regression. Thus, a loglinear logistic regression model was 
used, as avai I ab lei n the SPSSX computer package. Thi s 
model provides a means for assessing the relationship 
between a dichotomous dependent variable and categorical 
predictor variables, and it can be extended to deal with 
variables whose categories have an underlying order. The 
loglinear model predicts the logarithm of the expected cell 
frequencies in a multifactorial contingancy table using a 
linear combination of predictor variables. Some information 
and power is lost as the continuous independent variabl es 
must be broken into categories to reduce the number of empty 
cells. (However, House [1982] states that he found that 
contingency table, ordinary least squares correlation and 
regreSSion, and multiple logistic function analysiS using 
maximum likelihood estimation procedures [BMD] yielded very 
similar substantive conclusions in his networks/mortality 
study. ] 
INDEPENDENT VARIABL~ DEPENDENT VARIABLES 
NETWORK STRUCTURE 
Scope 
Size 
Frequency of Contact 
Interaction 
NETWORK SOURCE 
Marriage 
Children 
Fami I y of Origin 
Kin 
Close Friends 
Other Friends 
Work 
Organizations 
Social Leisure 
--- f, ~ - - - ... -~----7 
CONTROL VARIAB~ 
DEMOGRAPHIC 
Age 
Sex 
Socioeconomic Status 
RISK FACTORS 
Smoking 
Drinking 
Physical Activity 
HEALTH STATUS 
Perceived Health 
Length Hospital Stay 
Outpatient Visits 
MORTALITY 
DISEASE INCIDENCE 
DISEASE PROGRESSION 
Ei~~~~_l[. Model for the study of the abi lity of social networks to predict 
morbidity and mortality. ...... 
CJ 
-.J 
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In the general loglinear model, all variables are 
treated equally, as response variables whose relationships 
are to be determined by a multiplicative or additive func-
tion of an entire set of variables. There is a special caSe 
of this general version, called the logit model. Logit 
models are categorical variable analogs to ordinary linear 
regression for continuous dependent variables. In logit 
analysis, as in regression, one variable is taken concep-
tual Iy as dependent upon variation induced by the others. 
The criterl0n variable is the natural log of the odds of 
being in the first, rathar than the second, category of the 
dependent variable (Knoke & Burke, 1980; Payne, 1977J. 
For each model consi dered, the technique esti mates a 
residual chi square statistic for assessing the overall fit. 
Tha strategy employed was to determine the most parsimonious 
model prov"iding acceptabl e fit. The residual chi square may 
be interpreted as the error in prediction for the specified 
model. If it is statistically significant, the model must 
be rejacted and other models considered. A measure of 
association between the dependent and independent vari-
able(s), called entropy, can be interpreted as multiple B.. in 
ordinary regression. 
The parameters of the logit model can be interpreted 
similarly to the coefficients of ordinary regression 
(Goodman, 1972). Positive coefficients (coefficients are 
also known as betas) indicate that the independent variable 
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raises the odds on the dependent measure while negative 
betas show that the odds are decreased. In the logit madel, 
computer output includes a coefficient for each category of 
the independent variable. 
In instances where levels of the independent variable 
form an ordinal measure, a model similar to ordinary regres-
sion is used. For this version, a contrast is used to 
convert the scale to a metric measure. Instead of coeffi-
cients for each category of the independent variable, only 
one coefficient is computed for the variable. It represents 
the change in the dependent variable per unit change in the 
independent. As with the logit model, each coefficient is 
then multiplied by 2 for the logistic coefficient. To 
obtain the odds ratio [relative risk), the antilog of the 
coeffi ci ent is taken [SPSSX User's Gui de). Stati sti ca I 
significance tests are based on ~ ratios for the logistic 
function coefficients. 
were applied. 
Two-tailed tests of significance 
When dichotomous independent variables are used [no 
contrast needed} in the logistic regression version, they 
are interpreted in the opposite direction as when three or 
more levels of the variables are used. This occurs because 
'in the logit model, low levels of the independent variable 
are compared to hi gh level s. Dichotomous variables are 
interpreted in a similar manner because a contrast has not 
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been used wi th them. In regression, hi gh level s are com-
pared to low. Thus, the signs on dichotomous independent 
variables that appear in the Tables in Chapter V have been 
reversed from those appearing on the computer printout. 
Positive values indicate that increases in the independent 
variable raise the odds on dying; negative values indicate 
that the odds are decreased. The coding for the variables 
and the versions to which they were collapsed for the 
logistic analyses can be seen in Appendix F. 
The logistic regression analyses proceeded in five 
phases, with the initial intent of eliminating control var-
iables which did not make a significant contribution to 
mortality. This approach minimized the decrease in sample 
size that resulted from missing data, and created the most 
parsimonious model. 
In the first series of logistic analyses, the three 
demographic, three health status, and three risk factor 
variables ss wei I as the network scope measure were assessed 
for their zero-order relationship with mortality. Each was 
collapsed to a variable involving from 3 to 5 ordered cate-
gories. If the resulting model did not fit due to a non-
linear relationship, a quadratic term was added to the 
linear multiplicative constant required for the approach 
being utilized. 
In the second series of analyses, each control vari-
able which was significant in phase one was again related to 
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mortality after being adjusted for age, which had been 
collapsed to 4 categories. Each control variable was dicho-
tomized due to constraints posed by potentially empty cells. 
However, in most of the analyses using the full model, to be 
described next, all the variabl as wera in threa ordared 
categories as this most consistently provided the best model 
fi t . 
In the third series of analyses, the dichotomized con-
trol variables still significantly related to mortality were 
entered one at a time, with those most significant entering 
fi rst. The network scope vari ab I e a I ways entered I ast, as 
this was the variable of primary substantive interest. In 
other words, the strongest predictor, age, was added first, 
and predictors were added unti I none of those remaining 
could significantly [~ < .05) increase the prediction of 
mortality. The final model included only age, sex, 
perceived health, and hospital ization, followed by network 
scope. Smoking had become non-significant when entered 
following hospitalization. 
In the fourth series of analyses, scope of immediate 
fami I y, scope of extended fami I y, scope of fri ends, and 
scope of community involvement were entered in lieu of the 
overal I network scope variable for the purpose of deter-
mining which network scope sectors were most pertinent to 
mortality risk. Logistic regression procedures were also 
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done to ascertain whether networks predi cted death more in 
older people than in younger people, and whether a sex 
difference existed. Than, also using the final model, the 
summary measureS of network size, frequency of contact, and 
interaction were each entered last, in place of scope, in 
four additional regression analyses. 
Finally, in order to ascertain the relative importance 
of the various relationship domains contained within the 
network model (in Figure 31, ten additional analyses 
regressed the interaction indexes on mortality. 
f1Q.r:.Q.iQ.i!.~ 
The multiple linear regression program contained 
within the SCSS, a conversational statistical package, was 
used to estimate the relative contribution of network scope 
to predicting disease incidence and disease progression. 
All of the variables were used in their continuous versions. 
A hierarchical, forced entry strategy was utilized. Age was 
added as the first control, as age is the intervening vari-
able known to be most strongly related to health outcomes. 
In subsequent equations, additional control veriables were 
added wi th network scope al ways enteri ng last. Thi s same 
approach was utilized with the disease progression outcome. 
In summary, this chapter has highlighted the prepara-
tion of the network, control, and outcome measures used in 
this research. The testing of three hypotheses exploring 
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the relationships between social networks and mortality, 
disease incidence, and disease progression was carried out 
by the logistic and multiple linear regression methods 
described. The results of these analyses will be the focus 
of the next chapter. 
CHAPTER V 
RESULTS 
The purpose of this research is to assess whether 
soci al networks impact an di sease and its outcomes. The 
major focus of this chapter is to report on the findings of 
the hypothesis testing activities outlined in Chapter IV. 
Related statistics will be presented. However, social net-
works in and of themselves are interesting. Therefore, some 
data describing the networks of the study population wil I be 
presented first. 
DESCRIBING THE NETWORKS OF THE STUDY POPULATION 
It can be seen in the overview boxes that there is 
variability in people's networks. What are the networks of 
a basically healthy group of individuals representative of 
the Portland urban area like? How do they differ by sex and 
across the life cycle? What can be said about the structure 
of their networks? In comparing the social networks of men 
and women by age, it must be kept in mind that for married 
pairs, both husband and wife had the same scores on some of 
the variables (near relatives and relatives living farther 
away, friends, neighbors: see Table III1. This scoring 
from wife to husband occurred because by the design of the 
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survey instrument, wives answered some questions about 
social life for the family. Mean scores for males and 
femalas in different age categories on the summary network 
indexes can be seen in Table X. 
Not surprisingly, older people had smaller networks in 
terms of all the structural perspectives. This is undoubt-
edl y because those over 65 years of age usua II y no longer 
have work networks, and their spouses and parents may be 
deceased. Social nat works were greatest in age group 35-49. 
Men in the first two age categories had slightly more net-
w.rk resources, probably reflecting the fact that many women 
in the sample were homemakers and did not have work 
networks. Within the age category inclusive of those 50-65, 
men's and women's networks approached equal ity. After age 
65, when most men woul d be expected to be reti red, the 
networks of women became somewhat greater. The networks of 
men decreased most with age. Table XI displays the percent 
distribution of the study population in small, medium, and 
large network categories by age. It can be seen that more 
young people fall into large network categories, and more 
older people fall in the small network categories. This 
trend is most pronounced for network scope and I east pro-
nounced for network size. 
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TABLE X 
MEAN SCORES ON SUMMARY NETWORK INDEXES BY AGE AND SEX 
Under 35 35-49 50-65 Over 65 
NETWORK SCOPE (Range 1-13) 
Male 10.47 10.38 9.58 7.66 
(~=1101) (~ = 276) (~ = 346) (~ = 297) ([ = 182) 
Female 10.06 10.09 9.29 8.07 
([ = 1324) ([ = 375) ([ = 36B) ([ = 355) ([ = 226) 
NETWORK SIZE (Range 2-40) 
Male 23.25 24.01 22.27 19.11 
(~ = 1159) (N. = 289) (~ = 361) ([ = 310) ([ = 199) 
Female 22.56 22.76 21 .30 20.15 
(r! = 1370) ([ = 385) ([ = 377) ([ = 369) ([ = 239) 
NETWORK FREQUENCY (Range 2-24) 
Male 13.59 13.68 13.12 11 .22 
(~= 1113) ([ = 283) (~ = 353) (~ = 297) (~ = 180) 
Female 12.96 13.36 13.27 13.20 
(r! = 1316) (N. = 382) (t! = 368) [fi = 355) [~ = 2~J]) 
NETWORK INTERACTION (Ran ge 3-42) 
Male 28.09 29.26 26.65 22.03 
(r! = 1073) (t! = 273) (t! = 336J (t! = 292) (r! = 172) 
Female 27.40 28.29 26.00 22.30 
(~ = 1313) ([ = 375) ([ = 366) (M. = 351 J ([ = 221) 
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TABLE XI 
PERCENT OF STUDY POPULATION IN SMALL, MEDIUM, 
AND LARGE NETWORK CATEGORIES BY AGE 
SMALL MEDIUM LARGE 
(~ = 632) (~ = 898) (ti = 895) 
NETWORK SCOPE 
Age under 35 (~ = 651) 15% 36% 49% Total: 100% 
35 - 49 (~=714) 14% 37% 49% " 
50 - 65 (~ = 652) 29% 41% 30% " 
over 65 (~= 408) 61% 33% 6% " 
Total 2425 
SMALL MEDIUM LARGE 
(ti = 833) (ti = 792) (~ = 904) 
NETWORK SIZE 
Age under 35 (~=674) 26% 35% 39% Tota I: 100% 
35 - 49 (ti=738) 25% 34% 41% " 
50 - 65 (ti=679) 38% 28% 34% " 
over 65 (ti=438) 50% 25% 25% " 
Total 2529 
SMALL MEDIUM LARGE 
(ti=781) (ti = 725) (ti = 923) 
NETWORK FR81UENCY 
Age under 35 (ti = 665) 29% 35% 36% Total: 100% 
35 - 49 (ti=712) 29% 31% 40% " 
50 - 65 (ti = 652) 34% 27% 39% " 
over 65 (ti = 400) 41% 25% 34% " 
Total 2429 
SMALL MEDIUM LARGE 
(l'! = 710) (l'! = 816) [l'! = B60) 
NETWORK INTERACTION 
Age under 35 (l'! = 648) 22% 39% 39% Total: 100% 
35 - 40 (l'! = 702) 17% 35% 48% " 
50 - 65 [l'! = 643) 34% 33% 33% " 
over 65 (ti = 393) 58% 27% 15% " 
Total 2386 
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NETWORKS AND MORTALITY 
A total of 222 men (18.4% of the 1202 mal e study 
population) and 154 women [11% of the 1401 female study 
population) died during the 12 year follow up period. 
Figures 11 and 12 display mean overall network scores during 
the 12 year follow up period according to mortality, age, 
and sex. Interestingly, for tha youngest age group, those 
who later died usually had larger networks than those sur-
viving. This was particularly true for females. However, 
there were too few deaths in this young age category for 
this information to be meaningful. From age 35 on, those 
who succumbed had lower mean network scores than the 
survivors. 
In order to assess whether there is a dose-response 
relationship between networks and mortality or a threshold 
effect, mortality rates were plotted for levels of the 
network scope measure. There is 6 rather consistent pattern 
of decreased mortality rates for each increase in social 
resources until the high levels are reached whereupon the 
network effect becomes smaller [Figure 131. 
Table XII shows mortality rates by age and sex. In 
order to see whether people in the study papulation with 
smal I networks have higher mortality rates as theorized, age 
and sex-specific mortality rates were calculated by cate-
gories of the structural network indexes [Table XIII). 
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Figure 11. Mean overall network scores of deceased and surviving 
rna I es, by age. 
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Figure 12. Mean overall network Scores of deceased and surviving 
females, by age. 
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TABLE XII 
AGE-SPECIFIC 12 YEAR MORTALITY RATES PER 100 
FOR MEN AND WOMEN, AGES 18 AND ABOVE 
No. of No • of % 
Respondents Deaths Died 
M.§..!l 
Under 49 677 25 3.7 
50 - 65 316 65 20.6 
Over 65 a.@ 1;!a. 63.2 
Total 1202 222 18.5 (crude ra t e) 
w.Q.me!l 
Under 49 777 12 1 .5 
50 - 65 378 45 11 .9 
Over 65 a.4.~ 97 39.4 
Total 1401 154 11 .0 (crude rate) 
TABLE XIII 
AGE AND SEX-SPECIFIC MORTALITY RATES PER 100 8Y CATEGORIES OF STRUCTURAL NETWORK INDEXES 
18 - 49 50 - 64 65 - SO 
No. of % X2 No. of % X2 No. of % X2 
No. Deaths Died S1gni f. No. Deaths Diad S1gni f. No. Deatha Diad S1gn1f. 
MEN 
NElWORK SCOPE -
Smell 72 3 4.2 72 23 31.9 119 B1 68.0 
Madium 212 7 3.3 128 23 17 .9 51 28 54.9 
Lerge 338 10 2.9 B6 97 14 14.4 .014* 12 3 25.0 .007** {NS) 
NETWORK SIZE 
Small 148 7 4.7 105 23 29.9 103 71 6B.9 
Medium 213 6 2.6 98 20 22.5 ifl 24 51.1 
Large 289 11 3.8 63 {NS) 116 22 19.0 79 {NS) 49 32 65.3 10 {NS) 
NETWORK FREQUENCY 
Small 171 12 7.0 106 29 27 .4 95 64 67.4 
Madium 207 4 1.9 75 12 16.0 40 25 62.5 
Larga 25B 6 2.3 .012* 116 19 16.4 07 45 24 53.3 27 
CNS) CNS) 
NETWORK INTERACTION 
Small 105 5 4.8 92 22 23.9 00 66 68.B 
Medium 214 7 3.3 94 17 18.1 49 27 55.1 
Large 200 8 2.B 61 106 21 19.8 .60 27 13 48.1 .OB 
fNS) [NS) INS) 
WOMEN 
NElWORK SCOPE 
Small 127 2 1.6 113 23 20.4 129 60 46 .5 
Medium 284 4 1.4 141 18 12.8 82 25 30.5 
Large 332 5 1.5 99 101 3 3.0 .001$0* 15 2 13.3 .008"'· {NS) 
NETWORK SIZE 
Small 210 6 2.9 153 25 16.3 114 55 48.2 
Medium 279 1 0.4 101 13 12.9 63 16 25.4 
Large 273 5 1.B .08 115 7 6.1 .O~ 62 23 37.1 .01** 
INS) 
NETWORK FREQUENCY 
Small 224 1 0.4 117 20 17.1 68 32 47 .1 
Medium 245 3 1.2 rIl 9 9.3 61 27 44.3 
Large 272 7 2.6 14 
eNS) 141 13 9.2 09 eNS) EM 2B 30.B 07 eNS) 
NETWORK INTERACTION 
Small 161 2 1.2 124 26 21.0 132 63 47.7 
Medium 284 4 1.4 120 13 10.8 55 18 32.7 
Large 200 5 1.7 .92 107 4 3.7 .000"''''* 34 7 20.6 .007·· ...... 
lNS) ru 
NS = nonsignificant ~, I!. ~ 0.05 '" e.~0.01 *4* I!. ~ 0.001 UJ 
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These calculations were done by using call percentages in 
contingency tables. Chi square tests were used to evaluate 
whether the frequencies obtainad in the cells differed 
significantly from each other. There was a consistent trend 
in the expected direction; however, of the 24 crosstabula-
tions, only nine were statistically significant at 
the Il- ~ .05 level. Six analyses for women reached statisti-
cal significance, those involving the older age categories 
of scope, size, and interaction. For men, three analyses 
reached statistical significance, two for older people in 
the scope index and one for the youngest group in the 
frequency of contact index. 
Because marriage had been an important predictor of 
mortality in other studies, mortality rates were celculated 
for marital status (Table XIV), Surprisingly, when adjusted 
for age and sex, whether a person in thi s samp I e was marri ed 
or not did not significantly affect his of her mortality 
outcome. Trends were in the expected direction, however. 
MORTALITY AND ITS PREDICTORS 
Prior to the hypothesis testing analyses, an attempt 
was made to eliminate the nonsignificant control variables. 
Each independent variable (the nine potential confounding 
variables and the network scope measure) was regressed 
separetely on mortality. Network scope was used as the 
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TABLE XIV 
AGE AND SEX-SPECIFIC MORTALITY RATES FOR MARITAL STATUS 
No. % No. Not % 
Married Died Married Died x2 
Men 
18 - 49 
AI ive (M. = 652) 583 69 
Deceased (M. = 25) 23 3.B 
..E. 2.8 .17 .67(NS) 
Total 606 Total 71 
50 - 65 
AI ive (M. = 251) 231 20 
Deceased (M. = 65) 58 20.1 ~ 25.9 .52 .47(NS) 
Total 289 Total 27 
Over 65 
AI ive (M. = 77) 65 12 
Deceased (M. = 132) 104 61.5 28 70.0 .99 .32(NS) 
Totel 169 Total 40 
Women 
18 - 49 
AI i ve (M. = 765) 672 93 
Deceased (M. = 12) 
....1!l 1.4 ..E. 2.1 .22 .64( NS) 
Total 682 Total 95 
50 - 65 
Alive (M. = 333) 265 68 
Deceased (N. = 45) 34 11 .3 11. 13.9 .39 .53(NS) 
Total 299 Total 79 
Over 65 
AI i ve (M. = 149) 77 72 
Deceased (M. = 97) 45 36.9 52 41.9 .66 .42(NS) 
Total 122 Total 124 
NS = Nonsignificant 
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measure of the social network because it was most correlated 
wit h m 0 r t a lit y • The sea n a I y s e s are dis P I aye din Tab I e XV. 
(In order to provide background, the mortality rates for the 
levels of the variables seen in this table can be viewed in 
Appendix G. From reviewing these mortality rates calculated 
from the raw data, non-linearity, when it occurs, is readily 
apparent.] In each of these analyses and those to come, due 
to missing values on some of the variables, sample size 
numbers ranged from 2400 to 2603. 
Table XV presents more data in terms of each model fit 
and parameter estimates than are given in later tables. The 
overa'i fi tis gi ven by a chi square compari son of the 
observed and expected val ues in each cell. Chi square must 
be non-si gni fi cant: a R. val ue as close to .99 as possi b Ie 
is considered optimal. Entropy, a measure of association 
between the dependent and independent variables in the 
model, is interpreted as is multiple B. in ordinary 
regression. 
For some contro I vari ab I es, such as dri nki ng and 
physical activity, model fit could only be achieved by the 
introduction of a quadratic term. If the independent 
variable had a curvilinear relationship with mortality, a 
metric contrast fitted the line in one direction (either 
positive or negative) and a quadratic contrast the other. 
This gave two betas and their corresponding ~ values for 
Age 
Sex 
Socioeconomic Status 
Perceived health 
Length hospital stay 
TABLE XV 
RESULTS OF A SERIES OF LOGISTIC ANALYSES OF EFFECTS OF NINE 
CONTROL VARIABLES AND NETWORK SCOPE ON MORTALITY 
Model Fit Parameter Estimates 
Likelihood Logi sti c Logisti c 
ratio chi Degrees lL Entropy coefficient l. of Coeffi ci ent 
square freedom value (mult. !l.l (beta) beta (beta) 
[ linea r) [quadratic) 
.71 2 .70 .27 1 .59 19.01 *** 
.00 0 1 .0 .01 .30 5.35*** 
2 .7'~ 3 .43 .01 -.22 -5.12*** 
.8E; 1 .35 .06 .22 
.49 1 .48 .05 .76 10.74*** 
Rate outpatient contacts 2.70 1 .10 .02 .12 
Smoke 3.19 3 .36 .0 -.04 -.7 4( NS) 
Drink 2.26 13 1 .0 .03 -3.12 -7.11*** .60 
Physical activity 3.46 13 .99 .02 .84 2.79** -.22 
Network scope 4.01 3 .26 .11 -.68 -12.92*** 
NS = nonsignificant 
* lL ~ 0.05 
** lL ~ 0.01 
*** lL ~ 0 .001 
l. of 
beta 
11.33*** 
7.89*** 
6.72*** 
-3.73*** 
-" 
ru 
-...J 
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some of the variables in Table XV. On subsequent analyses 
with more independent variables in the equation, quadratic 
terms were not required to achieve acceptable fit of the 
model. 
Regression-like logistic coefficients, betas, give a 
measure of the association between an independent variable 
and mortality. From these coefficients are calculated pre-
dicted relative risk, or odds ratios. It must be remembered 
that an "odds ll is the basi c form of the vari ati on to be 
explained when the outcome has only two possibilities. An 
odds ratio is the ratio between the frequency of being in 
one category of the dependent variable and the frequency of 
not being in that category. Its interpretation in this 
research is the chance that an individual selected at random 
wi II be observed to fall into the category of mortal ity as 
opposed to the category of survival. Odds ratios [relative 
risk) take only positive values, have no upper limit, and 
are 1.00 when no relationship exists [Knoke & Burke, (19771. 
Using the data on age from Table XV for example, the odds 
ratio for age, calculated from the logistic coefficient [see 
Chapter IV for formula), is 4.9. "This means that people in 
the highest age category (oldest) are predicted to be almost 
5 times as likely to die in the 12 year observational period 
as those in the lowest category (youngest). The logistiC 
coefficient for network scope is -.68. This gives an odds 
ratio, or relative risk, of .50. In this case, the lowest 
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network category is the one most associated with mortality, 
and a beta wi th a negati ve si gn is produced. Thus, the 
predicted relative risk of death for a person in the highest 
category is half that of a person in the lowest. Stated 
another way, the relative risk of people in the highest 
category surviving is 2 to 1. In all subsequent tables, 
predicted relative risk is calculated and displayed along 
wi th tha I ogi sti c coeffi ci ents (betas). 
From Table XV it can be seen that age is the most 
highly ralated to death, followed by network scope. The 
strength of association (entropy) between mortality and age 
is .27; that between mortality and network scope is .11 
before any of the control variables are added to the equa-
t ion. 
All of the potential confounding variables are signi-
fi cant lyre I ated to mo rta Ii ty at the IL < .001 I eve I, except 
fo r s m 0 kin g. However, because it oJppeared from prior cor-
relations that smoking may interact with age, smoking was 
not abandoned yet as a potential confounding variable. 
Except for the health measures, the control variables are 
not highly associated with mortality, as measured by 
entropy. Perceived health and length of hospital stay are 
0.06 and 0.05, respectively. All the other control 
variables are less than 0.03. Smoking and drinking have 
curvilinear relationships with mortality, as can be seen by 
the mortality rates for the differBnt categories of these 
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variables as they are displayed in Appendix G. None of the 
control variables, then, was able to be eliminated at this 
stage of the analysis. 
Continuing with the strategy of attempting to elimi-
nate variables, a second series of logistic analyses is 
sum mar i zed i n Tab I e XV I • I nth iss e r i e s , the rei a t ion s hip 
between mortality and each confounding variable is adjusted 
for age. At this stage, drink and physical activity become 
nonsi gni fi cant, and socioeconomic status and rate of 
contacts were eliminated because they were no longer signi-
ficant at the (!. < .001 level. The individual contribution 
of each of the control variables is not of particular sub-
stantive interest in this research. Of import is the impact 
of social networks on mortality after removing the verietion 
due to these potentially confounding factors. 
HYPOTHESIS 1: SOCIAL NETWORKS AS PREDICTORS OF MORTALITY 
The final logistic model, as seen in Table XVII, waS 
decided upon by the strategy of add1ng the most significant 
remaining variables one at a time, ending with the network 
scope measure each time, unti I none of the remaining con-
founders could increase the prediction of mortality. 
Entropy was rai sed from .28 wi th age and scope a lone to .32 
wi th age, sex, perceived heal th f hospital stay, and network 
scope. Smoking was eliminated at this stage. Network scope 
TABLE XVI 
RESULTS OF A SERIES OF LOGISTIC ANALYSES OF EFFECTS 
OF DICHOTOMIZED CONTROL VARIABLES ON 
MORTALITY, ADJUSTING FOR AGE 
LOGISTIC 
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COEFFICIENT RELATIVE ENTROPY 
VARIABLE 
Sex 
Socioeconomic Status 
Perceived Health 
Hospitalization 
Outpatient Contacts 
Smoke 
Drink 
PhYSical Activity 
NS = Nonsignificant 
* Q. 5.. 0.05 
** Q. 5.. 0.01 
*** Q. 5.. 0.001 
[BETA) RISK 
- .40 .67 
- .19 .83 
-.45 .64 
.36 1 .43 
.16 1 .17 
.24 1.27 
.00 1.00 
-.04 .96 
Z OF BETA [MULTIPLE 8..1 
6.19*** .29 [~ = 2603) 
-2.76** .27 [~=2419) 
-6.49*** .28 [M. = 2556) 
5.27*** .29 [M. = 2603) 
2.50** .27 [~ = 2603) 
3.55*** .28 [~ = 2588) 
.09 [NS) .27 (~ = 2465) 
-.73 [NS) .27 (N. = 2540) 
TABLE XVII 
CHANGES IN RELATIVE MORTALITY RISK FOR THE INDEX OF 
TOTAL NETWORK SCOPE, WITH ADJUSTMENT FOR 
SIGNIFICANT CONTROL VARIABLES 
All Independent Variables Dichotomized 
(except age in 4 levels) 
(Five Multiple Logistic Analyses) 
Logi sti c 
Adjustment Variables 
Coeff. Relative 
(Beta) Risk 
~ of 
Beta 
Entropy 
(Multiple 8..1 
No adj ustment (network -.79 .45 -11 .B4*** .083 
scope alone) 
Age ( and network scope) -.34 .71 - 4.42*** .278 
Age, Sex (and -.37 .69 - 4.76*** .296 
network scope) 
Age, Sex, perceived health -.32 .72 - 4.09*** .312 
(and network scope) 
Age, Sex, perceived health, -.32 .72 - 4.06*** .318 
hospital stay (and 
network scope] 
All Independent Variables in Three Levels 
(Five Multiple Logistic Analyses] 
No adj ustment (network -1 .17 .31 -13.30*** .108 
scope alone) 
Age ( and network scope) -.57 .56 - 5.74*** .285 
Age, Sex (and -.60 .55 - 5.B6*** .296 
network scope] 
Age, Sex, perceived health -.52 .59 - 5.01*** .313 
(and network scope) 
Age, Sex, perceived health, -.52 .59 - 4.97*** .321 
hospi tal stay [and 
net\"JOrk scope) 
*"'* Q. 5. 0.001 
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Model 
Fit, Q. 
.66 
.65 
.54 
.41 
.80 
.53 
.46 
.60 
.82 
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made a stati sti cal I y si gni fi cant i ndependant contri buti on 
even after adding all tha control variables. Although its ~ 
val u e f e I I fro m 4.42 wit hag e a Ion e to 4.06 i nth e f u I I 
model, network scope continued to be significant at the 
Q.. < .001 I eve I Thus, all things being equal in this 
sample, people with larger network scope have a reduced risk 
[.72) of dying when compared to people with smaller network 
s co p e . 
In order to understand what differences might occur 
when the independent variables were in three ordinal levels 
rather than dichotomized [two levels), five additional anal-
yses were conductad. It was thought that such an analysis 
would allow network scope to predict mortality more accu-
rately. It can be seen that there is a slight decrease in 
predicted relative risk corresponding to a slight increase 
i n ~ va I ues, but the strength of associ ati on remai ns re I a-
tively unchanged. These analyses appear at the bottom of 
Table XVII. For the majority of the remaining analyses, the 
variables were used in three ordinal levels wherever pos-
sible, because using three levels achieved optimal model 
fit. For a few of the analyses, age divided into four 
levels gave superior fit. 
As seen in the lower portion of Table XVII, when 
mortality is regressed on network scope alone, people with 
extensive network scope have an impressively lower risk of 
death [.311 as compared to those with networks of small 
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scope. It may be easier to interpret this relationship by 
reversing it: people with minimal networks have more than 
three times (3.22) the risk of dying as opposed to those 
with maximum networks. These calculations can be computed 
for a I I the net w 0 r k va ria b I e s by t a kin g the ant i log oft he 
logistic coefficient without its negative sign. When age is 
controlled for, the relationship between networks is 
decreased by approximately one-half. In other words, people 
with miminal networks then have 1.77 times tha risk of death 
as compared to those with maximum networks. As the sex and 
h e a I t h s tat usc 0 n t r 0 I v a ria b I e s are add edt 0 the e qua t ion, 
relative risk of mortality decreases to 1.68. 
The next question is, if the summary network scope 
index predicts mortality, which part of an individual's 
social network is most important in this relationship? Each 
sector of network scope was used separately to predict 
mortality, with controls for the significant confounding 
va ria b I e s • A c cor din g toT a b I e XV I I I, i t can b e see nth at 
the scope of friends index has the lowest relative 
risk, .72, followed by the scope of community index. This 
means that people with more friends and more community ties 
have a lower risk of death. The scope of immediate fami:y 
was nonsignificant, and the scope of extended family index 
Just barely reached minimal significance. 
TABLE XVIII 
RELATIVE MORTALITY RISK FOR SECTORS OF NETWORK SCOPE, 
ADJUSTED WITH SIGNIFICANT CONTROLS [FULL MODELl 
[FOUR MULTIPLE LOGISTIC ANALYSES) 
Logi sti c 
Model Fit, Coeff. Relative ~ of 
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Entropy 
Scope Sector I!. I eve I [Betal Risk Beta (Multiple 8..1 
Scope of Ferni I y 
Immediate .45 -.13 .88 -1.38(NS) .307 
Extended [Immedi ate .55 - .14 .87 -2.03* .308 
+ relativesl 
Scope of Fri ends .70 - .41 .72 -3.87*** .318 
Scope of Community .45 -.28 .75 -3.96*** .319 
NS = Nonsignificant 
*I!. ~ 0.05 
**I!. ~ 0.01 
***I!. ~ 0 .001 
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Since the summary network scope measure significantly 
predicted mortality, three additional analyses were con-
ducted utilizing the other three summary structural net~ork 
indexes. The results of these analyses appear in Table XIX. 
All were statistically significant. People with large net-
works and frequent contact both had decreased relative risks 
for death of .81 whi Ie those with much network interaction 
had risks of .68, slightly more than that of network scope 
(.59). 
A seri es of ten anal yses were computed to assess the 
relative mortality risk for network interaction within the 
rei a t ion s hip do m a ins, u sin g the f u I I mod e I ( Tab I e XX). 
Having a spouse, children, interaction with family of origin 
and with relatives did not predict mortality. However, the 
logistic coefficients for these relationship domain measures 
were in the predicted direction, except for family of 
origin. The two indexes concerning friends (close friends 
and other fri ends) were si gni fi cant predi cto rs of mo rta Ii ty 
at the R < .05 level. Work interaction predicted mortality 
at the R < .01 level, but church attendance and interactions 
meetings did not. Those who did not engage in social lei-
sure acti vi ti es were at the hi ghest re I at; ve ri sk. Peop Ie 
with no such activities had 1.5 times the risk of death 
compared to those with much social leisure interaction. 
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TABLE XIX 
RELATIVE MORTALITY RISK FOR THE FOUR NETWORK STRUCTURAL 
INDEXES, ADJUSTED WITH SIGNIFICANT CONTROLS, FULL 
MODEL (FOUR MULTIPLE LOGISTICS ANALYSES) 
Logi at; c 
Model Fit, Coeff. Relative ~ of Entropy 
Q.. level (Beta) Risk Beta (Multiple 
Network Scope .8B -.52 .59 -4.97*** .321 
Network Size .34 -.21 .81 -2.51 * .308 
Network Frequency .84 -.21 .81 -2.41* .308 
of Contact 
Network Interaction .55 -.39 .68 -3.99*** .317 
*\1 5.. 0.05 
**\1 5.. 0.01 
***\1 5.. 0.001 
BJ 
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TABLE XX 
RELATIVE MORTALITY RISK FOR INTERACTION WITHIN 
RELATIONSHIP DOMAINS, USING FULL MODEL (TEN 
MULTIPLE LOGISTIC REGRESSION ANALYSES) 
Logistic 
Model Fit, Coeff. Relative f. of Entropy 
Relationship Domain Q. I eve I (Beta) Risk Beta (Mul tipl e B.) 
Marriage .44 -.09 .91 -1 .06 (NS) .306 
Chi I dren .70 -.OB .92 -D.B4(NS) .306 
Fami Iy of ori gi n .45 .02 1.02 0.33(NS) .301 
Relatives .75 -.06 .94 -0.73(NS) .3OB 
Close Friends .90 - .19 .83 -2.19* .314 
Other Fri ends .33 - .19 .83 -2.39* .313 
Work .46 -.28 .76 -2.64** .3OB 
Church (Frequency of .50 -.15 .85 -1.82 (NS) .310 
attendance only) 
Meetings .37 - .16 .85 -1 .95( NS) .306 
Social Leisure .52 -.39 .67 -3.91*** .315 
NS = Nonsignificant 
*Q. ~ 0.05 
**Q. ~ 0.01 
***Q. ~ 0 .001 
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Did networks predict mortality more strongly for men 
or for women? As can be seen in Table XXI, after adjust-
ment, the difference in relative risk between people who 
score high and low on overall network scope is greater for 
women than for men (predicted relative risk .50 for women 
vs •• 76 for rnenl. Did networks influence death risk more in 
young people or older people? It waS found that networks 
were slightly more predictive for people in their older 
years than in middle age (relative risk for age 50-65 
was .55 vs .• 49 for over 65 years of egel. Network scope 
was not predictive of mortality for the people aged 35-49 
( Tab I e XX I I) • 
In summary, many logistic regression analyses were 
conducted to explore various network aspects and their 
relationship to mortality. Some of the network measures 
were independently predictive of demise. However, these 
analyses do not indicate the importance of the network 
variables in relation to the other factors that influenced 
why the people in the study population died. To answer this 
question it is necessary to look more closely at the 
association between the independent and dependent variables 
in the model. Table XXIII shows the full logistic 
regression model with and without the network scope variable 
en t e r i n 9 I a st. En t r 0 p y ,or m u I tip I e 8., is. 321 3 i f net w 0 r k 
scope is included. If network scope is omitted, entropy 
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TABLE XXI 
RELATIVE MORTALITY RISK FOR NETWORK SCOPE FOR MEN AND WOMEN 
USING FULL MODEL (SIX MULTIPLE LOGISTIC ANALYSES) 
Logistic 
Model Fit, Coeff. Relative ~ of Entropy 
1:1.. I eve I (Beta) Risk Beta (Multiple 8. 
MEN 
No adjustment (network .31 -1 .22 .30 -10.50*** .127 
scope alone) 
Age (and network scope) .86 - .53 .60 - 3.86*** .314 
Age, perceived health, .81 - .27 .76 - 2.56* .333 
hospital stay (and 
network scope) 
WOMEN 
No adjustment (network .35 -1 .20 .30 - 8.76*** .104 
scope alone) 
Age (and network scope) .38 - .68 .50 - 4.51*** .273 
Age, perceived health, .97 - .68 .50 - 4.28*** .297 
hospital stay (and 
network scope) 
*1:1.. ~ 0.05 
***R. ~ 0 .001 
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TABLE XXII 
RELATIVE MORTALITY RISK FOR NETWORK SCOPE BY AGE CATEGORIES, 
ADJUSTED FOR SIGNIFICANT CONTROL VARIABLES, FULL MODEL 
[THREE MULTIPLE LOGISTIC ANALYSES) 
Age 35 - 49 
Age 50 - 65 
Age over 65 
NS = Nonsignificant 
***Q.. ~ 0 .001 
Model Fit, 
Q.. I eve I 
.51 
.88 
.91 
Log; sti c 
Coeff. 
[Beta) 
.04 
-.59 
- .71 
Relative ~ of Entropy 
Risk Beta [Multiple 
1 .04 .14[ NS) .106 
.55 -3.74*** .086 
.49 -3.89*** .101 
8.. 
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TABLE XXIII 
RELATIVE MORTALITY RISK FOR VARIABLES IN FULL LOGISTIC REGRESSION 
MODEL, WITH AND WITHOUT NETWORK VARIABLES ENTERING 
LAST (TWO LOGISTIC REGRESSION ANALYSES) 
Full Model 
Intercept 
Age 
Sex 
Perceived Health 
Length Hospital Stay 
Network Scope 
Logi sti c 
Coefficient (Bate) 
-5.45 
1.54 
.43 
.49 
.36 
-.52 
Relative 
Risk 
4.66 
1 .53 
1.63 
1 .43 
.59 
Model Fit, ~ level = .BB Entropy = .3213 
Ful I Model Without Network Variable 
Intercept -6.90 
Age 1 .71 5.52 
Sex 1.55 
Perceived Health .55 1 .75 
Length Hospital Stay .38 1.46 
Model Fit, ~ level = .29 Entropy = .3108 
~ of 
Bete 
-12.84 
14.91*** 
6.00*** 
5.01*** 
3.95*** 
-4.97*** 
t! = 2418 
-22.12 
18.04*** 
6.29*** 
5.89*** 
4.26*** 
t! = 2556 
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is .3108. Network scope thus contributes only .01 of the 
variance to the model; the other network variables contri-
bute even less, as seen in entropy in other models displayed 
in the tables. 
HYPOTHESIS 2: SOCIAL NETWORKS AS PREDICTORS 
OF DISEASE INCIDENCE 
The series of logistic analyses just described con-
firms an independent prospective relationship between some 
social network indicators and mortality. 
Other such studies of community populations have ended 
here. Fortuitously, the opportunity affords itself in this 
study to continue with an exploration of where social net-
works are most effective on the health/illness continuum. Do 
the heal th benefits of social resources occur early, 
preventing disease from beginning by, for instance, 
st rengthen i ng host resi stance? Or do the hea I th benefi ts 
come later, slowing disease progression once it has 
occurred? It is to these questions that we now turn. 
Hypothesis 2 stated that adults with more visual net-
work resources wou I d have lower i nci dence of di sease. 
Multiple linear regression was used to test this hypothesis, 
using the continuous versions of each of the variables. 
Before testing the hypotheses, however, bivariate relation-
ships between age, sex, and network scope were assessed. 
This was done because it appeared from preliminary 
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regression analyses that sex contributed much variance to 
the model. It thus seemed important to aSsess men and women 
s epa pat ely. Tab I e XX I V, s how i n g net r.J 0 r k s cop e, age, and sex 
reletionships with disease incidence as operationalized by 
initial doctor's office visits, reveals network scope (in 3 
categories) to be a statistically nonsignificant predictor 
for women but significant (I!. = .04) for men, using one-way 
ANOVA. Men with small networks made more initial doctor 
office visits, as hypothesized, except for the over 65 
group. For men, age did not playa part in the number of 
initial visits made during the seven year time period. For 
women, however, age was highly significant (E 26.41. Young 
women made many more initial visits than older women. (This 
finding was not unexpected. Previous analysis of this data 
set had shown that young women avail themselves of out-
patient health care frequently [Hibbard & Pope, 1983]1. 
This does not mean that older women make fewer visits 
overall, however. Older women, with more chronic illnesses, 
probably simply make visits of a continuing nature. 
Ordinary multiple regression analyses predicting 
disease incidence were completed for men and women sepa-
rately in terms of the disease incidence outcome. A 
hierarchical, forced entry strategy was uti lized with age 
added as the fi rst contra I. In subsequent equati ons, 
additionel control variables were added with network scope 
TABLE XXIV 
MEAN RATES PER 10 PERSON YEARS OF INITIAL 
DOCTOR OFFICE VISITS* BY AGE, 
SEX, AND NETWORK SCOPE 
Under 35 
35 - 49 
50 - 65 
Over 65 
Under 35 
35 - 49 
50 - 65 
Over 65 
Sma I I 
Scope 
13.0 
12.5 
11 .6 
10 .8 
18.9 
14.2 
12.8 
10.3 
*Range: 0 - 94.3; meen: 12.0 
One-wey analysis of variance: 
r4edium 
Scope 
10 .8 
11 .0 
10 .1 
11 .9 
17.2 
12 .3 
10 .9 
11 .9 
Large 
Scope 
11 .0 
9.9 
8.2 
11 .6 
16 .3 
12.7 
10.7 
11 .3 
Men Age independent, E. = 1.63, Q. = .18(NS) 
Scope independent E. = 3.12, Q. = .04 
Women Age independent, E. = 26.36, Q. = ,0000 
Scope independent, E. = .15, Q. = .85(NS) 
NS = Nonsignificant 
145 
146 
always entering last. These analyses are displayed in Table 
XXV. For women, but not for men, age was an important 
predi ctor of di sease i nci dence. However, in terms of the 
second hypothesis of this research, the scope of the network 
made no impact on disease incidence. 
HYPOTHESIS 3: SOCIAL NETWORKS AS PREDICTORS 
OF DISEASE PROGRESSION 
Disease progression, as operationalized by changes in 
rates of outpatient contacts for the seven disease classes, 
was al so first described in terms of rei ationships between 
network scope, age, and sex [see Table XXVI). For men, 
nei ther age nor network were si gni fi cant I y rei ated to rate 
changes, usi ng one-way ana I ysi s of vari ance. (It wi II be 
reca I I ed that if pati ents were getti ng si cker, it wou I d be 
expected that the rate changes would be in a positive direc-
tion.) For women, again network scope did not make a 
di fference. However, age was significant in that older 
people had a more positive rate of change. This meant, 
according to the interpretation of the dependent variables 
for disease progression in this research, that older women 
had more disease progression than those younger [t = 5.7, 
I!. < .007). 
To test hypothesis 3, which stated that adults with 
more network resources would have less disease progression, 
TABLE >O<V 
HIERARCHICAL MULTIPLE LINEAR REGRESSION ANALYSES 
FOR MEN AND WOMEN PREDICTING DISEASE 
INCIDENCET FROM NETWORK SCOPE 
Men (N. = 1090) 
Age 
Socioeconomic Status 
Smoke 
Drink 
Physical Activity 
Network Scopa 
Women (N. = 1170) 
Age 
Socioaconomic Status 
Smoka 
Drink 
Physical Activity 
Network Scope 
Parameter 
Standardizad 
Beta C (Beta) 
-.051 
-.055 
.000 
-.014 
-.041 
-.031 
-.251 
-.018 
.000 
-.018 
- .015 
- .051 
2.12 (NS) 
3.16 (NS) 
.OO(NS) 
.21 (NS) 
1.66(NS) 
.79(NS) 
63.13*** 
.43(NS) 
.00 (NS) 
.39(NS) 
.27 (NS) 
2.68(NS) 
Model 
Multiple 
8. a2 
.018 
.065 
.065 
.066 
.081 
.085 
.231 
.232 
.232 
.232 
.232 
.237 
.000 
.004 
.004 
.004 
.007 
.007 
.053 
.054 
.054 
.054 
.054 
.056 
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c (of 
mode I) 
.35(NS) 
2.28(NS) 
1 .52 (NS) 
1 .17(NS) 
1 .43 (NS) 
1.33(NS) 
66.45*** 
33.43*** 
22.27*** 
16.77*** 
13.41 *** 
11 .64*** 
TBased on total initial doctor office visits per 10 person years 
Note: AI I Variables Continuous 
NS = Nonsignificant 
***Q. ~ 0 .001 
TABLE XXVI 
CHANGE IN MEAN RATE OF OUTPATIENT CONTACTS* 
BY AGE, SEX, AND NETWORK SCOPE 
Under 35 
35 - 49 
50 - 65 
Over 65 
Under 35 
35 - 49 
50 - 65 
Over 65 
Sma II 
Scope 
.69 
.91 
-1 .39 
1 .72 
-.74 
-.20 
- .49 
2.21 
*Range: -67.7 TO +84.9 
Mean: .27 
One-way analysis of variance: 
Men Age independent, 
Scope independent, 
Women Age independent, 
Scope independent, 
NS = Nonsignificant 
E. 
E. 
E. 
E. 
Medium 
Scope 
.10 
.61 
.85 
.97 
-.62 
-.50 
1 .01 
.87 
= 1 .88, 
= .48, 
= 5.70, 
= .67, 
Q.. 
Q.. 
Q.. 
Q.. 
Large 
Scope 
.23 
.18 
.42 
.32 
-.12 
-.17 
.10 
.77 
= .13(NSI 
= .62(NS) 
= .007 
= .51 (NS) 
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ordinary multiple regression procedures were utilized. 
Again a hierarchical, forced entry strategy was utilized 
whereby age was entered as the first control. In subsequent 
equations additional control variables were added with net-
work scope always entering last. As can be viewed in Table 
XXVII, network scope was not predictive of disease 
progression. 
SUMMARY 
In summary, the major findings of the study are: 
1. Social networks predict mortality. Each of the 
summary indexes of four different network perspec-
tives (scope, size, frequency of contact, and 
interaction) independently predict mortality. 
Network scope is the strongest predictor. 
A. In terms of the four sectors which comprise 
the scope index, scope of community activi-
ties, scope of friends, and scope of extended 
fami Iy each predict death. An indicator of 
the scope of the immediate family does not. 
B. In terms of specific social relationships, the 
more intimate fami Iy connections with spouse, 
children, family of origin, and relatives do 
not affect risk of death. Relationships with 
friends do, as do relationships with co-
TABLE XXVII 
HIERARCHICAL MULTIPLE LINEAR REGRESSION ANALYSES 
FOR MEN AND WOMEN PREDICTING DISEASE' 
PROGRESSION FROM NETWORK SCOPE 
Parameter Model 
Standardized Multiple 
Beta E. (Beta) H. [2 
Men ([= 1090) 
Age .039 1.30[NS) .040 .001 
Soci oeconomi c St~ti.JS .043 1.94(NS) .058 .003 
Network Scope -.016 .21 (NS) .059 .003 
Women (r:! = 1170) 
Age .080 6.53** .083 .007 
Socioeconomic Status -.039 1 .71 (NS) .091 .008 
Network Scope .000 .04(NS) .091 .008 
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E. (of 
mode I) 
1 .77 (NS) 
1 .80 (NS) 
1 .27 (NS) 
8.08** 
4.89** 
3.27* 
TDisease Progression based on change in rate outpatient contacts 
NS = Nonsignificant 
*R.. ~ 0.05 
**R.. ~ 0.01 
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workers. Whether one attends church or is 
involved with voluntary associations is not 
predictive of mortality. The number of social 
leisure activities engaged in is the strongest 
individual predictor of daath. 
C. Network scope is more influential in mortality 
outcomes for women than for men. 
D. Network scope predicts death risk most 
strongly for peoPle in the oldest age group. 
It does not predict death for those under 50 
years. 
E. Social factors account for only a small amount 
of the total variance in the logistic 
regression model. 
2. Social networks do not predict disease incidence 
or disease progression. 
CHAPTER VI 
DISCUSSION 
The importance to an individual of a group of support-
ive people has long been recognized. This concept, now 
known as a social network, has been defined, elaborated, 
quantified, and in the past few years investigated in terms 
of health. It has been shown to predict mortality in com-
munity populations. The purpose of this research has been 
to determi ne the re I eti onshi p between soci a I networks and 
mortality in a cohort living in an urban area of the Pacific 
Northwest, and to extend that knowledge by delineating 
whether networks influence disease incidence or disease 
progression. 
The findings of this study have been presented in the 
previous chapter. In this chapter, these findings wi II be 
discussed and placed in a broader perspective. This chapter 
features three sections. In the first section, the findings 
wi II be di scussed in terms of the research hypotheses. The 
reasons why hypotheses 2 and 3 were not upheld will be 
explored. The results of the hypothesis testing will then 
be related to the theoretical framework of the study. 
The second section of the chapter features a discus-
sion of the network relationship sectors which were 
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significant predictors of mortality in this study. The 
findings from these sectors are compared with those found in 
other si mi I ar studi es. Reasons why contradi cti ons across 
studies may have occurred are explored. Since the nature of 
the samples, analytic approaches, and social network mea-
surements cannot be detached from the results themselves, 
methodological factors will be discussed in the third 
section. 
HYPOTHESES 
!iY.Q..Q.:t..he§,ll~1-
The first hypothesis stated that, controlling for 
confounding factors, adults with more social network 
resources would have less risk of death. This hypothesis 
was confi rmed. Summary measures of size, frequency, inter-
acti on, and network scope were shown to independent I y 
predict mortality in the study population. This parallels 
the findings of Berkman and Syme (19791, House et al. 
(1982), and Blazer (19821, who obtained similar results in 
community populations in San Francisco, Michigan, and North 
Carolina. AI I these studies point to sociel factors 
influencing mortality risk in a positive direction, which is 
important for community health. 
Of the four structural measures of the network, net-
work scope was the most important predi cto r, fo II owed by 
network interaction. Network size and the frequency with 
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which the respondents had contact with their networks were 
of lesser importance. This indicates that it is not so much 
the quantity within the particular network sections but the 
diversity or breadth of the network as a whole that is 
important. Each role relationship domain probably affords a 
particular kind of support, each of which is important for 
maximum health protection. When some are missing, one 
becomes more susceptible to environmental stress. 
tly~~~~~~~~~-1~ 
Mortality is but a crude measure of what is actually 
happening to people in terms of disease states which lead to 
death. A major purpose of this research, as reflected in 
the second and third hypotheses, was to extend the networks/ 
mortality knowledge by assessing whether networks were more 
important in reducing disease incidence or reterding disease 
progression. It was hypothesized that adults with more 
social network resources would have lower disease incidence 
(hypothesis #2), and that adults with more social network 
resources would have I ess disease progression (hypothesis 
1t3l. Neither of these two hypotheses could be confirmed. 
There was no relationship between network scope, the network 
independent variable used, and disease incidence or disease 
progression. Why did this occur? 
It has often been said that research results are only 
as good as the operationalization and measurement of the 
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variabl es used. The oparational ization and measurement of 
mortality in this study was definite and specific. However, 
the operationalization and measurement of the other two 
dependent variables, disease incidence and disease progres-
sion, were more problematic. Specific problems encountered 
in relation to these two dependent variables will now be 
discussed. 
li~~~~~~~i~_!2: __ ~i~~~~~ci~~nce. 1) Disease inci-
dence could only be counted if the individual sought 
ass; stance from the heal th care system when ; II. Many 
peopla choose to treat more minor illnesses by themselves. 
Also people with large networks may not seek assistance when 
symptoms develop, relying instead on network members to help 
them. Th;s issue relates to the adequacy of health care 
utilization data to provide a measure of disease incidence, 
which, as pointed out by Kasl (1983), is difficult to mea-
sure in any sense. 
2) The disease incidence variable used initial visits 
from each of the ten classes of the Kaiser Disease Classifi-
cati on System. This meant that visits for preventive care, 
trauma, and obstetrics were included, resulting in a measure 
with a great deal of "noise." Rather than counting only 
initial visits that occurred because the individual was 
actually sick, visits concerning pregnancy [only the first 
visit of the entire pregnancy, however), accidents, or 
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routine physical examS were also included in the number of 
initial visits. 
It should be noted that the theoretically preferred 
method for determining incidence of disease is a prospective 
survei II ance of a cohort, free of disease initially, who are 
assessed for a variety of possible risk factors and then are 
monitored for the development of cases of the disease (Kasl, 
1983) • 
However, it is possible that disease incidence was not 
associated with social networks because networks are not 
protective against episodes of new morbidity but only 
against such episodes being fatal. This relates to the need 
for theoretical refinement, which is discussed more fully in 
the succeeding chapter. 
[y~othesis #3: Disease ProgL~~~~~' 1 ) Di sease pro-
gression was operationalized to be change in the rate of 
health care contacts. The baseline period for the time 
covered in this variable was the four years prior to the 
survey, as compared to the three years subsequent to it. 
Three years waS probably insufficient time to detect rate 
changes in disease progression due to networks. A more 
adequate measure of disease progression would be a compari-
son of, for instance, ten or more yeers of contacts 
following the baseline period. A longer time frame may be 
necessary because many chronic diseases progress slowly. 
This more extensive measurement of the disease progression 
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variable will be possible when the planned linkage of the 
survey data and utilization data to 1980 is accomplished by 
the Centar. 
2) The use of quantitative health care util ization 
data to measure disease progression can be problematic. For 
instance, the "worried well" (people who fear they may be 
sick but are not) may make an inordinate number of out-
patient contacts in proportion to the severity of their 
disease probl ems, giving an inaccurate picture of disease 
status. Had it been possible to peruse patient records, a 
measure more pertinent to actual change in disease states 
could have been developed in addition to, or combined with, 
health service utilization data. 
Ideally, disease progression would be assessed over 
time by the monitoring of new cases of specific diseases for 
additional medical outcomes. The outcomes of interest would 
include: (1) case fatality: frequency with which indivi-
duals with the disease die of the disease during a stated 
period; (2) repeat episodes: new medical events, such as 
myocardial infarction, among people who have already exper-
ienced the initial event; (3) exacerbations; (4) length of 
recovery; and (5) amount of residual morbidity; i.e., among 
those recovering from a stroke, the range of motion 
remaining in the affected limb (Kasl, 19831. 
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THE THEORETICAL FRAMEWORK 
The model in Figure 1 provided the basis for the 
conceptual framework for this research. The resul ts I end 
support to the theory that social support, delivered vie 
social networks, either buffers the ubiquitous stress in the 
envi ronment of individuals or acts directly to promote 
health. Because no measure of stress or stressful life 
events was available on the survey, there is no way to 
distinguish between the buffering effects of social support 
2nd its main effects. 
Because network scope was not significant in relation 
to both disease incidence and disease progression, it is not 
possible to advance this theory so as to be able to deter-
mine where on the health/illness continuum social support is 
most efficacious. It may be that social networks do not 
impact di sease status at the j uncti ons postu I ated in thi s 
theory. It may be that social support affects symptom-
reporting subsequent to disease initiation. People with 
more supportive ties may receive encouragement to seek 
medical care earlier, thus effecting early cure. This would 
be important in a disease such as cancer. The true 
mechanisms may be numerous and varied and specific for 
different social environmental conditions and different 
health outcomes. Or, the attempt to di sti ngui sh between 
disease incidence and disease progression may be untenable. 
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Social support in both etiology and recovery may be 
similarly mediated. 
NETWORK RELATIONSHIPS AND MORTALITY 
A secondary aim of this dissertation was to assess 
which of the network relationships were most important in 
predicting health outcomes. Indexes of network sectors 
(family, friends, community) and role relationship domains 
(spouse, children, family, organizations) were used sepa-
rately to predict mortality. (The outcomes of these 
a n a I y s e s we rep res en ted in Tab I e s XV I I I and XX inC hap t e r 
V.) Previously published research of this type had provided 
conflicting evidence for the pertinence of specific aspects 
of the network. It should be kept in mind, however, that 
the variety of indexes developed across studies has been too 
great to expect more than very general consistency of 
results. 
The relationship domains assessed in Table XX are now 
discussed and compared to findings in other simi lar studies. 
Then, the possible reasons behind conflicting results are 
presented. 
~!!r..r..i!!9..!! 
In the study population, marriage did not predict 
mortality. This was true also in the studies by Blazer 
(1982) and Zuckerman et al. (1984). However, Berkman and 
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Syme (1979), House et al. (1982), and Schoenbach (198S) had 
found the presence of a spouse was important ;n prolonging 
life, particularly for men. This contradiction is hard to 
understand, as it is known that marriaga usually positively 
affects a variety of health outcomes. One possible explana-
tion relates to the fact that Blazer and Zuckerman and her 
colleagues both studied elderly samples and tracked them for 
shorter time periods (SO months and 24 months, respec-
tivelyJ. According to Zuckerman, marital status may have 
had a strong direct influence on the health status of the 
subjects for ten or more years before the start of the study 
and therefore an indirect influence on mortality during the 
two years of follow up. Because health status variables at 
the time of the survey are used as control variables in the 
regression analysis, an indirect influence would not be 
apparent. If marriage is more important in retarding 
mortality in people studied for at least a decade, however, 
the Kaiser study population should have also indicated that 
marriage was a significant predictor of mortality. 
The family of origin (mother, father, siblings) index 
failed to predict death among the study population. Neither 
did having or not having children. However, for the aged 
cohort studied by Zuckerman et al. (1984), the absence of 
chi I dren predi cted mortal ity. It makes sense that children 
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might not be important predictors among younger people. 
However, children may be the most significant social con-
tacts for the elderly in terms of maintaining health. 
!i~l§..~iv§..§.. 
Relatives were also nonsignificant in predicting mor-
tality for the study population. It is not possible to 
assess separately the effects of relatives on mortality in 
other studies because they were combined with friends into a 
single measure. Berkman and Syme (1979) found an index of 
contacts with friends and relatives to significantly affect 
risk. House et al. did not find as strong an association 
bet wee n m 0 r t a lit Y and f rio n til rei at i ve con t act. S c hoe n b a c h 
et al. (1983) found no such relationship. In the household 
interview survey, only information about relatives living 
nearby or a day's dri ve away was obtai ned. Thus, the index 
assessing interaction with relatives may be a weak indicator 
of the extent of this aspect of the social network. 
E.r.i e n ~!llLj{!Lr:.k A §"§"Q.Q.isLU§. • 
A measure of close friends and a measure of other 
friends both prospectively predicted mortality. As noted 
above, most studies combined friends and relatives for a 
single measure, so a comparison of friends effects is not 
possible across studies. However, in Zuckerman's study 
(1984) which did include a measure of friends, mortality 
among the elderly poor was not related to friendship net-
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works or frequency of interaction among friends. In this 
study, havi ng i nteracti on wi th coworkers affected ri sk of 
death significantly. Most other studies did not include 
measures of this aspect of the social network. Friends and 
work associ ates wi II be di scussed together, because, from 
the nature of the questions regarding interaction with co-
workers outside of the work place (see Appendix C), it seems 
clear that these coworkers would be regarded by the reSpon-
dent as fri ends. 
Three types of friends, then, are assessed in this 
study--close friends, friends of a less intimate nature, and 
friends from the work place--and each is a prospective risk 
factor for mortal ity. Three reasons can be advanced which 
may account for this. (1) The content of exchanges that 
characterize friendship interactions may be the "commodity" 
that most influences health outcomes. According to Litwak 
and Szelenyi (19691, important exchanges distinguishing 
friends from interactions with other network members are 
emotional or moral support, positive affect, and mutual 
agreement. However, these are too non-specific to be of 
much value clinically. Further research would be needed to 
define more completely what it is that is differentially 
supportive about transactions between friends. (21 Choosing 
to have friends and be in contact with them is under the 
control of the individual more than are other network rela-
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tionships such as relatives, children, parents, or siblings. 
Making and keeping friends involves trusting and being 
wi II ing to take soci al ri sks. Thus, a person who has a more 
positive trusting attitude toward life and feels more in 
control (what has been termed a sense of "coherence" by 
Antonovsky [1979]), may choose more interaction with 
friends. It has been postulated thet people with more 
"coherence" have enhanced heal th status (Kobasa, 1982). The 
concept "sense of coherence" has not yet entered empirical 
investigations of mortality. (3) Intervening processes 
involving healthy life styles or specific health protective 
behaviors which have implications for lessening disease 
remain a possibility for accounting for some of the friends/ 
mortality association. Langlie (1977) found that health 
promotion behaviors were associated with a social network 
characterized by frequent interaction with nonkin. However, 
in the present study, smoking, drinking, and physical 
activity were ruled out as explanations. The association 
between heal th maintenance activities and network charac-
teristics warrants further exploration. 
Q.r..9..a n ib.lliQ.!l§. 
With tha study population in this research, belonging 
to organizations and attending meetings were not significant 
predictors of mortality. Berkman and Syme found that people 
who belonged to formal and informal groups had lower mor-
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tality rates. However, the difference between those who did 
and those who did not participate in meetings was not as 
large as that observed for other kinds of contacts (mar-
riege, friends, and relatives). House et al., however, 
found the opposite. In their cohort, there were weaker 
associations of mortality with friend and relative contact 
and stronger associations with organizational involvements. 
The measure of organizational involvements used in this 
research was different from the dichotomous variable used by 
the other investigators. 
In this study, people who attended church did not have 
lower risk of death. In House et al.'s study, church 
attendance was a weaker predi ctor than organi zati onal 
involvement, but still significantly influenced survival for 
women. Zuckerman found an index of religiousness [which 
included church attendance) a significant predictor of mor-
tality among the elderly poor, particularly among thosa in 
poor health. Exploratory but not hypothesis-testing analy-
sis of Schoenbach's data suggested that church activities 
were predictive of survivorship. 
[0 c ; !!L-Le i sur e 
Social leisure activities were the strongest predictor 
of survival for the Kaiser study group. This was also true 
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of the House et a I. (1982) data. None of the ot.her longi-
tudina studies prcvid6d measures of this variable. 
The social I eisure question from the household inter-
vi ew survey upon whi ch the index was based, was open-ended 
as opposed to that of House. Respondents were asked to name 
their leisure activities rather than being presented with a 
list of activities to which they were to indicate recent 
participation. This investigator made the decision as to 
which activities were sociel by judging whether other people 
were usually involved in the activity or whether it occurred 
outside the home where presumably other people would be 
encountered. (See the Overview Box describing the social 
leisure variable in Appendix D.) It may be that preferring 
social rather than solitary leisure time activities and then 
engagi ng in more of them depends upon persona I i ty factors 
not assessed in this study, such as happiness (Zuckerman et 
a I., 1984), se I f-esteem, or "coherence" (Kobasa et a I., 
1982), constructs also related to health outcomes. Or, the 
measure eQuid have favored younger, healthy people (activi-
ties included camping, sports, going to the movies) in ways 
not controlled by the two measures of heal th status or by 
the age variable collapsed to four categories instead of 
continuous. 
A third possibility exists which relates to the fact 
that social leisure activities are correlated with close 
friends (r.. = .16) and other friends (r.. = .21) to a larger 
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extent than within 
(see Appendi x E). 
any of the other reletionship variables 
It makes sense that people engaging in a 
wider var1ety of leisure time activities of a social nature 
would have more friends with whom to do them. It may be 
that it is actually the presence of friends that is critical 
to heal th with social leisure representing a dimension of 
the process of how these friend contacts occur. 
UNDERSTANDING THE CONFLICTING FINDINGS ACROSS STUDIES 
When considering the contradictions about the impor-
tance of different network ties in the findings of this and 
other research, three salient aspects of comparison become 
apparent: the nature of the sample, the analytic methods 
used, and social network measurement. Differences in these 
three aspects may have resuited in some of the variations 
found. 
Nature of the Sam~ 
Four factors concerning the basic nature of the 
samp I es studi ed may have accounted for the di fferences 
obtained. These four factors are: old vs. young, urban vs. 
rural, healthy vs. unhealthy, and men vs. women. 
Q.1..Q._y"~y.Q.!!!l9.. B I a z e r ( 1 98 2) and Z u c k e r man eta I • 
(1984) both used elderly samples of smaller size, followed 
for shorter periods of time. In addition, Zuckerman's sub-
jects were a low-income group. There is B clear difference 
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in these two samples and the other community population 
groups. The House et al. (1982), Schoenbach (1983), and 
Berkman and Syme (1979) samples included middle-aged sub-
jects from ages 30-69. The study population for this 
research had a wider range of ages: the youngest was 19 and 
the oldest was 90. Because different network sectors may be 
in ascendancy at different stages of the life cycle (i.e., 
in youth, friends sectors may be paramount; in old age 
children may be most important) having a greater age span 
may have made a difference in outcomes across studies. 
House speculated that the reason his 
Tecumseh County study found extended ties more predictive of 
mortality in contrast to the findings of Berkman and Syme 
was that his study involved a rural/small town population 
while theirs waS urban. House believed that differing pro-
cesses of social integration and activity might be in 
operation in the two locales. For instance, in a more rural 
area social relations and activities involving friends and 
relatives may be more a part of the normal pattern of daily 
life and not be especially noted, whereas in a metropolitan 
area such interactions may be seen as special events. As a 
result, some relationship measureS may be less differenti-
ating among people residing in a small town than among those 
in urban areas. This interpretation, however, would not 
apply to the present data. 
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How equal waS the health 
status of the different samples studied at the time of the 
sur v e y? E a c h soc i a ! net w 0 r k/ m 0 r t a lit Y stu d Y has at t em pte d 
to control for health status, but a variety of measures have 
been used. It is not known which controls for health status 
are optimal. Those measures that have been used are physi-
cal measures (blood pressure and pu Imonary function tests, 
for example), health services utilization data, perceived 
health assessments, and ordinal measures of disability. In 
this study, health service uti lization data were used. If 
the peop I e wi th ch roni c ill nesses at the ti me of the su rvey 
were not accounted for in the study design, it might appear 
that people with small networks died sooner. The extent to 
which the confounding influences of health have been suc-
cessfully removed in all these reports is not clear. 
Men ys. Women. There were approximately equal numbers 
of men and women in each of the community sampl es studied 
for network/mortality associations, as was the case with the 
population used for the present study. This population was 
composed of family units, so more than 2000 of the sample 
were husband-wife pairs. This was probably not true of the 
other community populations. 
Many of the social questions on the survey were 
ansnered by the wife for herself and her spouse when a 
couple was involved. In turn, the husband answered ques-
tions of an economic nature for himself and his wife. In 
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general, this would have made the network indexes less 
discriminating between males and females. 
It is interesting to note that House and his 
colleagues (1982) speculated that the survey questions which 
they used may have more accurately assessed the social 
integration of men than women. Their study and a number of 
others (Berkman, 1977; Schoenbach, 1983) had found that 
networks predicted death more strongly for men thai1 women. 
In the present study, by the design of the survey, the 
social networks of women were measured mOre accurately than 
men. 
Women had more close friends than did men, who were 
twice as likely to declare they had no close friends. There 
is thus a better distribution on the close friends measure 
for women than men. Because restriction of range makes it 
more difficult to find relationships, the difference in 
frequency distribution may have accounted for the fact that 
networks were more predictive of death for women than men. 
A!lllllll~lhods 
The analytic methods used by the investigators in the 
different studies were primarily logistic regression. 
Blazer (1982J used binary linear regression, and Berkman and 
Syme (1979J used a variation of chi square in which addi-
ti ona I contro I s cou I d be inc I uded. Most of the I ogi sti c 
regression studies appeared to hava used the BMD computer 
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package where it is possible to use continuous variables. 
(However, it wi II be recall ed that House et al. (1982) 
stated there was minimal difference in outcome between the 
three methods of doing regression with a binary dependent 
variable.) For the loglinear approach used in the present 
research, continuous variables had to be collapsed. It is 
possible that if "age" had been utilized in its continuous 
form rather than three or four categories, the network 
variables may not have been statistically significant. Both 
networks and mortality are highly related to age. Also, 
tighter controls for other confounding factors, such as 
health status, may have eliminated any remaining variance in 
mortality due to social ties. People with small networks 
who wil die earlier may have fewer ties simply because 
illness precludes their being in social situations. 
House and hi s co II eegues used one-tai I ed tests of 
statistical significance in their study, which have given 
more power to detect statistical differences. Whether this 
decision was made a priori is unknown. In the present 
study, two-tai I ed tests were used. It shoul d al so be kept 
in mind that when working with large samples, it is rela-
tively easier to achieve statistical significance in 
outcomes. 
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Many researchers and critical reviewers 
(Berkman, 1984; Wallston et al., 1983; Eli, 1984; Jung, 
1984] have lamented the wide variety of approaches used to 
measure networks, and the lack of consensus as to how to 
establish their reliability and validity. The summary 
network indexes used in this study certainly had low reli-
ability. Most of the other network/mortality studies of 
this nature did not report reliability for their measures. 
Network sectors are usually measured by responses to 
one or two questions, either singly or combined in some 
fashion. It is when different network relationships are 
assessed individually against mortality that differences 
across studies occur. When network relationships are 
aggregated into indexes by whatever means, indexes usual I y 
predict mortality. It may be that indexes that aSsess only 
one part of a network are weak or unreliable: when combined 
together they become more discriminating. Berkman and Syrne 
(1979) had found that the friends and relatives questions 
alone did not predict mortality, but when combined into a 
ranked index they di d. Reed et a I. (19B3; 1984) found 
statistical significance only for their network index: 
i ndi vi dual questi ons alone were nonsi gni fi cant. In this 
study, when 
the summary 
signi fi cant. 
the relationship 
measures which 
domain indexes 
resulted were 
were combined, 
stati sti ca II y 
Only a few of the relationship indexes were 
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significant alone, but almost all showed a trend in the 
hypothasized direction. 
House and his col leagues (1982) had suggested that 
people might have different interpretations of the survey 
questions depending upon whether they were urban or rural 
dwell ers, or whether they were mal e or femal e. The same 
could possibly be true of young as opposed to older people. 
What is more likely is that questions on these surveys have 
been stretched to serve as social network measures, not 
having been specifically designed to gather the type of 
information needed to make network assessments. In thi s 
study, for example, the number of siblings identified by 
respondents was included in the family of origin index, 
although it was unknown whether they were stil I alive at the 
time of the survey. There was potential for overlapping 
categories because the difference between neighbors, 
friends, and relatives was not clearly specified. Other 
examples of this type of problem are detailed in Chapter IV. 
Undoubtedly the other investigators of network/mortality 
relationships in community populations encountered similar 
pro b I em s • 
§. t.J~. ~!l9. ~ Q§... The network indexes developed for this 
stu d y, a I tho ugh not per f e c t ~ d 0 pro v ide a n a c c e pta b.1 e mea-
sure of social connection. In particular, the network scope 
index, the index most frequently used as the network 
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measure, would be hard to improve upon. This index provided 
a score of 1 for one or more relationships in each role 
domain. Measures of social support utilized in prior 
studies have often been limited, such as one or two global 
questionnaire items. For this study, more sophisticated 
network measures were prepared than had been possible in 
prior studies. 
In a theoretical model concerning social support 
measurement (House & Kahn, 1985), three salient domains of 
social support are identified. The first domain concerns 
social reI ationships, the second domain concerns the social 
network (structural aspects), and the third domain concerns 
social support. The network indexes in this study were able 
to assess the first two domains. It was not possi b I e to 
directly measure social support. In terms of social rela-
tionships, their existence, quantity, and type were 
assessed. For the social network, structural aspects of 
size, scope, frequency, and interaction were assessed. 
Other network aspects such as density and reciprocity were 
not able to be measured. This research is important because 
not only were four structural properties of the network 
measured, but also nine relationship categories, providing 
more detail on the networks of the study population than has 
been possible in prior research. 
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CONCLUSION 
Overa II, the resu Its; ndi cate thet soci al networks 
predict mortality and that interacting with friends and 
engaging in social leisure activities are the strongest 
predictors. What mechanisms are involved in the link to 
mortality cannot be inferred from the data or from recent 
other studies using a comparable approach and conceptually 
similar variables. 
CHAPTER VII 
IMPLICATIONS AND SUGGESTIONS FOR FUTURE RESEARCH 
It has been shown that in a sample representative of a 
large city in the Pacific Northwest, elevated mortality risk 
is associated with having few social ties, particularly 
extended ones. Other studies in rural and urban areas of 
the Uni ted States have found si mi I ar resu I ts. The reasons 
why social networks have predicted mortality have been 
unclear. This research attempted to explore underlying 
mechanisms by discerning whether social networks impacted 
differentially on disease incidence or disease progression. 
AI though the effort was unsuccessful, it may not have been 
an adequate test of the research questions because of the 
methodological problems outlined in the previous chapter. 
We still do not know how social connections act to decrease 
mortality. It now remains to state how these research 
findings can be applied and extended. The first section of 
this chapter discusses social network interventions which 
have implications for community health and the quality of 
urban life. The second section provides suggestions for 
continued exploration of this area of research in terms of 
measurement, design, end theory. 
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SOCIAL INTERVENTIONS 
The social network/sociel support concept has appeal 
due to its potential implications for treatment and preven-
tion. As noted by Cassel in 1975, lilt seems more feasibl e 
to improve or strengthen the social supports rather than to 
reduce the exposure to stressors" (p. 121). This approach, 
focused on naturally occurring social systems, is fiscally 
appealing and in keeping with the basic philosophy of com-
munity health. The purpose of this dissertation was to 
attempt to highlight whether support was most beneficial as 
e general measure of primary disease prevention or as a more 
focused therapy with those already stricken with disease. 
It was hoped also that by observing the positive and 
negative influences associated with various network rela-
tionships it could be learned what it is that benefits 
people in terms of health. 
Fortunately, network relationships involving friends 
were found predictive of mortality. This is fortunate 
because making and keeping friends is more under individual 
con t r 0 I and c hoi c e t han are rei at ion s hip s wit h fa mil y and 
relatives. Thus, 
to interventions 
friendship relations appear more amenable 
aimed at strengthening of quality and 
quanitity of social support, strategies often a part of 
current community health programs. Unfortunately, the 
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pathway of the social network/disorder association was not 
uncovered in this research. Only the outcome of mortality 
was predicted by the social network measures. The study 
confirms the knowledge that social connections affect 
mortality in community populations. 
Because this relationship has been shown to occur in a 
variety of communities in the United States and has been 
well publicized, many health professionals and workers in 
community programs already have integrated network concepts 
into their practice and programs. The general positive 
value of social ties, not only for physical health but for 
mental health and general well-being, is understood, and 
social integration is fostered in a variety of urban set-
ti n g s wi t h a va r i e t y 0 f g r 0 ups and c I ; en t s • Go ttl; e b (1 9781 
has outlined the manner in which attachments can be struc-
tured as systems of support: (1) self-help groups; 
(21 community caregivers where work rolas involve them in 
handling the health problems of citizens; (3) neighborhood-
based helping networks; (4) the primary social network, 
composed of family members and social intimates. 
Many sel f-help groups have been and are being 
organized for people with chronic illnesses and their 
families. These feature prominently the provision of sup-
port to lessen the stresses accompanying chronic illness. 
For instance, the "I Can Cope" program for individuals with 
cancer has proven effective (Johnson, 1982). "I Can Cope," 
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originating in Minneapolis, was adopted by the American 
Cancer Society, and has subsequently spread to many urban 
areas in the country. 
Network therapy has become popular with social 
workers, nurses, and mental health professions in solving 
individual and family haalth-related problems [MacElveen, 
1978; Halevy-Martini et aI., 1984). The broad purpose of 
such therapy is to heal rifts in society by reconstructing 
cooperatively functioning social groups which will then have 
a healing effect on the family and the client. The social 
network is defined as the group of people consisting of an 
identified client, the immediate family, the extended 
family, and all their relevant supporting social relations, 
such as neighbors, coworkers, and friends. Service pro-
viders and professional people are included in the network. 
Systems theory provides the theoretical base for social 
network intervention. Based upon this research, it would 
seem expedient to focus on enhancing relationships with 
friends when using network therapy to influence health 
outcomes. 
Also apparently effective has been an innovative 
public education campaign in California which attempted to 
teach the public to strengthen natural support networks. 
The campaign appeared particularly effective with people who 
had experienced the death of someone close to them during 
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the past year, and within that group, increases in support 
were largest among subjects below average in prior levels of 
support (Hersey et a!., 19841. 
It is suggested that continued encouragement and 
faci litation of the aforementioned systems of support in 
urban settings is indicated until future research is able to 
document more precisely how social resources facilitate 
heal t~;. 
SUGGESTIONS FOR FUTURE RESEARCH 
Me@~~1. 
There is a clear need for better definition of the 
social network/support constructs and for development of 
better measures of support and the disease outcomes [inci-
dence and progression). AI though there has been much 
progress in the erea of social support conceptualization and 
measurement in recent years, all of the studies of social 
networks and mortality simi lar to this one have employed 
network data collected before recent developments. The use 
of B prospective longitudinal research design, needed to 
answer questions of mortality a decade or more in the 
future, presents problems of cost and feasibility. 
Even with improved measurement methods, the abi I ity to 
carry this resaarch area forward using epidemiological 
methods may be limited. Such population based methods can 
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only assess broad outcomes in the aggregate. Research is 
needed where individuals can be tracked over time in terms 
of thei r network changes as these rei ete to heal th status 
changes. For individual people, social support may make the 
difference between life and death in Iiness situations. 
Qualitative research ;s also needed to assess types, 
meanings, and perceptions of support or non-support in 
health and illness states. 
Cassel (1976) suggested that there was enough avai 1-
able evidence for the benefit of support on health to 
warrant clinical interventions with careful evaluation of 
outcomes. It may be that such field experiments are the 
most fruitful way now to advance our understanding in a 
practical manner. Laboratory studies using animal models 
are another possibi I ity, and it is true that animal studies 
of stress and social interaction have been informative. But 
problems inherent in cross-species generalization, partic-
ularly in behavioral resaarch, limit the possibilities of 
this type of research. 
Prospective, longitudinal, clinical studies are needed 
to answer the questions posed by this research. Network 
measures must provide more than the rUdimentary information 
gleaned from a few items on prior surveys. The compre-
hensive and sophisticated network and social support 
assessment and measurement methods that have been developed 
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in recent years must be uti I ized. An adequate assessment of 
health status at the initial point of study is mandatory, as 
well as an analytical schema which controls for the effect 
of initial status on later outcome. Where patients are to 
be fo II owed over a number of years, soci al network changes 
must also be accounted for. 
§'~!!....L~Q..t.§. 
Attempting to prospectively aSsess disease incidence 
in healthy community populations is a formidable task (Kasl, 
1983) • Intervention trials focused on high-risk individuals 
may be more fruitful. Social network and support variables 
could be the experimental interventions in terms of health 
outcomes. People with few network resources could have 
their social ties supplemented. The study of people with no 
close friends as opposed to those with many would be 
interesting. To study disease incidence, people at risk, 
such as those having undergone specific iife crises such as 
bereavement, could be stUdied. Or, to study disease 
progression, individuals already affected by specific 
chronic diseases could have their support augmented. In 
both these models, experimental subjects would then be com-
pared to similar control subjects. Or, a case-control 
design could be used which compared subjects with low sup-
port to those with adequate support in terms of disease 
outcomes. 
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It is still unknown how social networks fit into a 
model of disease causation. It may be that networks do not 
prevent disease or episodes of disease exacerbation but 
simply prevent death from occurring. There may be some 
critical point in serious illness where social support makes 
the di fference in the continuation of a traj ectory towards 
death. 
The di recti on of causa I i ty in the network/marta I i ty 
relationship may actually be reversed i.e., health may 
predict social networks. However, since health status is 
controlled in the network/mortality studies, it is difficult 
to see how this theoretical approach is actually different 
from the conceptual framework utilized. An alternate causal 
model in which isolation causes ill health rather than 
support promoting better health is al so a possibi lity. A 
more complex theoretical model is needed which is capable of 
explaining both buffering effects and main effects of social 
support, as well as providing new leads for research in 
terms of disease states. 
Another basis for theoretical refinement would be to 
explore new intervening personality variables or variables 
of a psychological nature. It may be that such constructs 
as trust, locus of control, self-confidence, or will to live 
cause SOme people to have more social connections. For 
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instance, B scal e to measure "wi II to ive" could be 
developed to determine if high levels of this variable 
predict more social resourcas. Instruments to measure 
"coherence" have been developed, but findings from studies 
utilizing this variable in relationship to mortality have 
not yet been published. Path analytic models simi lar to 
those reported by Kaplan (1988) can be useful in sorting out 
interrelationships. 
It is now generally accepted that social networks are 
associated with health. This research has further 
strengthened this knowledge in 
focus in the future should be 
terms of mortality. 
upon the process of 
The 
ho w 
support and health are linked. Are the effects of social 
support on health mediated by behavioral change, physio-
logical changa, perceptual change, or by some combination 
thereof? Further knowledge in this area has the potential 
to make clinical social network interventions more specific 
and health-enhancing for urban citizens. 
CONCLUSION 
In this study, social networks were found to predict 
mortality, particularly extended ties. The scope or breadth 
of the network was its most important aspect. Friends 
offered more protecti on than spouses or other fami! y mem-
bers. Leisure time spent in activities involving other 
peopl e al so was found protective against death. However, 
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social factors were only weak influences on mortality com-
pared, undoubtedly, to factors related to the physiological 
processes of the disease. We do not yet know when or how 
social factors affect disease states. Unti I such knowl edge 
is forthcoming, non-specific strengthening of network ties, 
particul arly those of friends, is advocated as a broad 
public health measure. More sophisticated research;s 
needed based on more complex theories. 
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PATIENT PERSONAL HISTO~ESTIOrHlAIRE 
OISCHARGE SUMMARY 
(KEY PUNCH: SKIP ALL COLUMNS THAT ARE BLANK 
EXCF.PT STA:~P NUI1BERS) 
CARD CODE 02 STAMP NO. CL. ('i":2) (-3--1l-) -
- (9-14) 
RACE:(15) -I-White -J-Orier.tal -5-0ther(specify) 
-2-Negro -4-lndian 
RELIGIOUS PREFERENCE:(16) 
-I-Protestant -O-None 
-2-Cathol ic _Other(s~ecify), _____ _ 
-3-Jewish -Blank-No answer 
ADlH SS ION DATE: (17-22)_,."-...,..,....--...,..,,.-.,---.-;;-:-:,-:-,-
(Month) (Day) (Year) 
DAY OF WEEK:(23) S M T Ii Th F S 
7123456 
TIME OF AOMISSION:(24) 
-1- 9:00am - 4:59pm, Mon. through Sat. 
-2- 5:00pm - 11:59pm, Mon. throuqh Sat. 
-3- Midnight - 8:59am, Mon. through Sat. 
-4- 9:00am - 11 :59pm, Sun. & HoI id,IYs 
-5- Midnight - 8:59am, Sun. & Holidays 
DISCHP.RGE DATE: (25-30),--,"=~;--~'"7'r-'-;'=~ 
(110nth) (Day) (Year) 
DAY OF WEEK:(3l) S I~ T W Th F S 
7 1 2 3 4 5 6 
TIME OF DISCHARGE:(32) 
-1- 9:00am - 4:59pm, I·Ion. through Sat. 
-2- 5:00pm - 11 :59pm, !~on. through Sat. 
-3- Midnight - 8:59am, Mon. through Sat. 
-4- 9:00am - 11:59pm, Sun. & Holidays 
-5- IHdnight - 8:59am, Sun. & lIolidays 
TOTAL LENGTH OF STAY:(33-35) ____ _ 
SERVICE (DISCHARGe). (36-37) 
00 Newborn 06 P~ds 
01 Int Mcd 07 Surg 
02 OB 03 Urolo~y 
03 Gyn 09 E :l T 
O~ Ophthal 11 Fain Pract 
05 Ortho 12 0.11 ~rgy 
PHYSICIAN'S iWl1UER (D!SCHr,;{GE): 
13 Dcrma to logy 
14 Mental flea 1 th 
15 lIeurosurgery 
16 Physiatry 
17 Oral Surg - Dental 
(38-40) ___ _ 
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DISCHARGE DIAGNOSES: PRIMARY_--r."-r=-T (61-64) 
(65-68) (69-12) (73-76) (77.~ 
CARD CODE 03(1-2) STAMP NO.(3-8) 
19-'T2/ 
(2l-24) 
( 13-16) 
(25-28) 
SURGICAL PROCEDURES: PRlMARY--,.-=--=-.--
{Z9-31 } 
(32-34 ) 
(41-43) 
LAB TESTS: 
(35-37) 
(44-46) 
(50-52) __ Urine Tests 
(53-55 ) __ Hematology 
{38-40} 
(47-49) 
(56-58) __ Chemistry and Serology 
(59-60 ) __ Trans fus ions 
(61-62) __ Bacteriology 
(63-64) __ Cross ~Iatch and Typing 
(65-66 ) __ Coagulation 
(67) __ Cervical/Vaginal P~p 5rnear 
(68-69) __ Mi scellaneous 
(70-71 )_Jathology 
X-RAY5: CHEST(72)_ OTItER(73-74) __ 
EKG'S:(75-76)_ 
OISCHARGE STATUS:(77) -I-Alive -2-Expired 
Alive: -3-CCU -5-ICU -7-CCU & leU 
Expired: -4-CCU -6-ICU -8-CCU & ICU 
AUTOPSY: (78) -1- Alive when discharged 
CONSULTATIONS: -2- Expired--NO autopsy 
(41) Family Practice -3- Expired--AUTO~SY 
(42)-Medicine (~B) Urology HOSPITAL INFECTIOtl:(7g) -O-No -I-Yes (43)-Ob-Gyn (49)-( N T 
(44)-Ophthalmology (50)-I·Iental Health Personnel STATUS OF PERSONAL HISTORY \)UEST:(80) 
(45)-Urthopedics - (H.D. 's & Otners) -1- Completed 
(46):==Pediatrics (51)_Neurology/Ueurosurgery -2- Patient expired before completion 
(41)_Surgery (52)_Other (M.D. 's only) -3- Patient unable to complete 
-4- Refused 
ADMITTlIlG DIAG~OSES: PRIMARY(53-56)______ -5- Previous admission (P.A.) 
-6- Uot completed--mlsc. reasons 
SECONOARY(57-60)______ -7- Newborn 
--;;:::;:-;;-.;;--;=T:"::-:r-.,..,,;c-------------L.----=-~8::..-~P.!!a!..!rti a lly camp 1 eted (P. C. ) 
Form 0-4, Revised 1/75 
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PflTIENT PERSONAL HIStORY gUESTIONNflIR.E 
SUNNYSIDE HEDICAL CENTER 
tODAY'S DAtE 1-7 
Your cooperation in answering the following questions 101111 aid your physician ~nd 101111 
provide information to help the Health Plan improve service. Please read the questions 
carefully and fill In the blanks or check the appropriate boxes. 
Your ans\Je_~9._will be stdctly confidentl.a_l. Thank you. 
t. WHAt IS YOUR ADDRESS? ________________________ _ 
2. WHAT IS YOUR DATE OF BIRtH? (Honth, day and year) ____________ _ 
3. WHAT IS YOUR EtHNIC ORIGIN? (This question Is optional am used for 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
statistical purposes only) 
4 0 Native American (Indian) 
5 0 Hispanic 
3 0 Asian 
2 0 Negro (Black) 
6 0 Other (specify) 1 0 Caucasian (White) 
IIHAT IS YOUR PRESENT MARITAL STATUS? 
o 0 Nevermarded 2 0 Rema rried 4 0 Widowed 
o Married 3 0 Divorced 5 0 Separated 
WHAT SERIOUS ILLNESSES 
I Diseas'c' .. 
HAVE YOU HAD? (Like Pneumonia, Typhoid, etc.) 
Year I I Disease Ycar I 
I 
I 
II - I 
-----------11 I 
HOO MANY CHILllRI'N DO YOU HAVE? (Include newborns) __________ _ 
HOW HANY PEOPLE LIVE IN YOUR RESIDENCE? (Include yourself) 
HOO llANY RO<MS ARE IN YOUR RESIDE!l:E? (Excludc bathrooms) 
DO YOU PRESENTLY SHOKE CICARETTES? 1 0 Ycs 0 0 No 
IF YES: APPROXIHATE1.Y HG! MANY CIr.ARETTF.S PER DAY DO YOU SHOKE? 
Ho.I HANY YEARS llAVE '1'011 SHOKED? ______ _ 
IF YOU DON'T SHOKE No.1, DID YOU EVER REGULARI,Y SMOKE CIGARETTES? 
1 0 Yes 0 0 No 
IF YES: APPROXIMATELY HOO MANY CIGARETTES PER DAY DID YOU SHOKE? ____ _ 
WIlEN DID YOU QUIT? 
HOW MANY YEARS D I D:--,;YO".U~S"'"M;-;O:-::KE=?---------
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
11. YOU RF.r.ULARLY SHOKE CIGARS OR A PIPE? 1 O.Yes 0 0 No 22 
12. DO ,(OU DRINK ALCOHOLIC REVERAGES? 0 0 Never 2 0 Occasionally 23 
1 0 Seldom 3 0 Frcquently 
4 0 Daily 
13. WIlEN YOU DRINK, HOW HANY OF TItE FOLLOWING DO YOU USUALLY DRHI< DURING A DAY? 24 
Glasses of wine, and/or Bottles(glasses) of beer, and/or Drinks 2~ 
-- --- --of liquor 26 
14. COHPARED TO LAST YEAR ARE YOU NOW DRINKING: 1 0 More 
2 0 Less 
3 0 About the same 27 
I~. DURI~ THE PAST yt::AR HAVE YOU EVER Bt::EN WORRIED OR CONCERNF.:D A80trr YOUR DRItK1NC? 21\ 
1 0 Yes 0 0 No 
PU:ASE COIIPLETE THE QUESTIONS ON TUF. OTHER SI~; (l-' THIS FORH 
• 11 77Z REVISI~) 1/79 I 0 ND~; Complcte 2 0 NDE Incomplete .:') 
APPENDIX B 
KAISER CLINICAL-BEHAVIORAL CLASSIFICATION SYSTEM 
OISF.ASES 
Ol.essp. generelly requiring hospltollzatlon (".copt psychlotrlc hospltBllz"tlon) 
Requiring surgery 
".ually emergoncy ourg"ry (111 
H"II gnency (14) 
Usually nonemergonr.y .urgary (12) 
(Ither (13) 
Dis"o"e. not gAnerolly requiring ho~pltollzotlon 
Disoesee "Ith high ~motl(lnel component 
E~otlonAI Iy produced or aggrAvAted dl.onsas (21) 
Dlseesee secondery to eoclol or psychological dlsorganizetlon (22) 
Emotional dl.ense (23) 
Dlsenoes "Ithout high .. motlon.1 component 
Chronic r1i~p'A~e 
With symptoms 
Symptoms completely controlled undor treatment (31) 
Symptoms trestoble, nonm.llgnsnt 
SystemiC or gonerol (41) 
Intern.1 (CN~, Intrathoroclc, Intrsabdomlnel) (42) 
Other (43) 
Obesity (44) 
Symptoms treetable, mellgnAnt 
Syst .. ",1 c or gon8rel ! 46) 
lntprno; [CNS, IntrothorAclc, Introobdomlnol) (47) 
Otller (4B) 
Synptnm. nontreatable (32) 
Without eymptome (33) 
Birth Injuries encl congenltel mel formetlone (34) 
Compllcetlons Df other Illnesoes (45) 
J\cut;e disease 
Hlcroorgenlsm-prcduced 
Vlrel 
Systeml c or genp.ral [51) 
IntprnAI (CNS, Intrethoraclc, Intreobdomlnal) (52) 
Othor (53) 
Becterlal 
Systemic or goneral [54) 
Internnl [CNS, Intrathoreclc, Intreobdomlnal) [55) 
Other (561 
Other 
Systemic or goneral (57) 
lntprnftl [CNS, Intrathoroclc, Introabdomlnel) [5B) 
Other (5S) 
Non-mlcronrganlsm-produced 
SystemiC or gAnerel (61) 
rnt~rnel [CNS, Intrathoracic, Introabdomlnel) (62) 
Other (63) 
Compl Icotlons of other I Iinastles (641 
CompllcatlonB of aurglcel end medical rrocedureB (65) 
Symptoms of undiagnooed dls"".a (71) 
Prenetal ond postnetel ser'dce (B1) 
CompliCAtions (B2) 
PREGNANCY 
lRAUHA AND AOVERSE EFFECTS OF EXTERNAL CAUSE 
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Burns And trnu~fttlc Injuries end Odypr9a effects of chemlcels nnd other a>ternel 
c c.tJ Ae 8 
Ilospltelizetion unual I y roqul red (!l1l 
Hoopl toilletion not usuell y roqul r"d (92) 
Lot~ effect of trnu~A (sa) 
IIrapltal izatlon end surgery u.uol'y rnqulrod 
Advrrcn .. ffocto of drug_ (93) 
[ 951 
NONorSEASE, REFRACTIVE ERROR, AND MISCELLANEOUS 
Prr.ventlve servlcas (01) 
NQ dlsp.Ase prenent [rCnll diagnosis) (02) 
Ot.hor (03) 
Refroctlons (04) 
RefrActl YO error (04) 
flo refroctl vo error (05) 
Clinical aubgroups In tho I(alser Cllnlcal-Bohovlorel Classlficetlon System 
Snurc,,: i-lurtado, A. V., & Groonllck. M. R. (19711. A dlocAoe elenelflcAtion 
.y.tem for nnel ysl" of mP.dl eel cera utll 11Ation, "Ith A note on eymptom ~Ieo.lflee-
tlon. l:!!:.oB.b. £~.!::tic~'l n.!1.~~I!.r.!.'.b, 11l., 240. 
205 
r Med; cal Care Uti I; zati on I 
I 
r 
Di seases I 
1 
l 1 
Diseases generally Diseases not 
requ i ri ng (1 ) generally requiring hospitalization hospital ization 
l 
I I Pregnancy and compl i cations 
Diseases with Diseases without ( 8) 
hi gh emotional hi gh emotional 
component (2) component 
Chronic disease with no 
symptoms or nontreatable Trauma and adverse 
symptoms (3) Chroni c r- effects of external disease cause (9) 
Ch roni c disease with 
treatable symptoms (4) 
Nondisease 
~ Acute [- refractive error Acute microoryanism f di Sease and miscellaneous 
disease (5 (10) 
Acute nonmicroorganism 
di sease (6) 
Symptoms of 
undiagnosed 
disease (7) 
~ 
Basic structure of the Keiser Clinical-Behavioral Classification System 
Source: Hurtado, A.V. & Greenlick, M.R. (1971). A disease classifica-
tion system for analysis of medical care util ization, with a note on 
symptom classi fi cati on. Heal th Servi ces Research, 1[, 239. 
APPENDIX C 
AGE AND SEX-SPECIFIC RESPONSES TO SOCIAL 
NETWORK QUESTIONS ON THE HOUSEHOLD 
INTERVIEW SURVEY 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"What is your marital status?" 
MEN WO~IEN 
Marital 
Status under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
1 Married 87.0 91.5 91 .5 80 .9 87.1 88.5 79,1 49.6 
2 Never 7.3 3.2 4.1 5.3 3.0 2.1 2.4 2.8 
Married 
3 Widowed .3 1.1 1 .3 8.6 .3 2.4 10.6 41.1 
4 Divorced 5.3 4.3 3.2 5.3 9.6 7.9 7.9 6.5 
TOTAL 100 100 100 100 100 100 100 100 
( Nj (301 (376) (316 (209) ( 396) (321) (378) (246) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How many chi I dren do you have?" 
MEN WOMEN 
Number of 
Children under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
0 None 20.3 4.5 14.6 23.4 14.1 3.9 13.8 24.4 
1 24.6 9.3 17.1 24.4 20.7 8.4 22.2 22.0 
2 24.9 25.0 28.2 18.2 27.5 22.6 30.4 20.7 
3 16.9 24.7 15.5 20.1 20.2 24.9 13.5 17.1 
4 7 .6 18.1 11.7 7.2 11 .1 21.3 B.2 6.9 
5 or more 5.6 18.4 13.0 6.7 E.3 18.9 11 .9 8.9 
TOTAL 100 100 100 100 100 100 100 100 
( N) (301) (376) (316) (209) (396) (381 ) (378) (246) 
Father 
Li vi ng 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"Is your father living?" 
MEN WO~lEN 
under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
1 Deceesed 23.9 56.2 87.5 100.0 20.4 54.8 88.2 100.0 
2 Alive 
TOTAL 
( N) 
Mother 
Living 
76.1 43.8 12.5 0 
100 100 100 100 
[297) (370) [313) [2051 
79.6 45.2 11.8 0 
100 100 100 100 
[3871 [3781 (373) (245) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"Is your mother living?" 
MEN WO~lEN 
under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
1 Deceased 6 .0 32 .6 66 .3 96 .1 7.6 31.975.1 97.2 
2 Alive 
TOTAL 
(N) 
94.0 67.4 33.7 3.9 
100 100 100 100 
(2991 [3741 (315) [206) 
92.4 68.1 24.9 2.8 
100 100 100 100 
[395) (379) (377) (246) 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"Including yourself, how many children were 
in your family (of origin)?" 
MEN WOMEN 
Number 
Sibl ings under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
0 None 12.3 16.8 17.4 15.3 13.6 15.0 12.2 11 .8 
1 21.6 16.5 14.6 8.6 21 .7 19.2 10.8 3.3 
2 21.9 16.0 10.4 8.6 24.5 17.8 15.3 10.6 
3 16.6 15.7 13.3 12.0 6 .6 12.6 13.5 12.2 
4 9.0 8.8 6.3 12.0 6.6 10.0 11 .6 15.4 
5 or more 18.6 26.3 38.0 43 .5 16.6 25.5 36.5 46 .7 
TOTAL 100 100 100 100 100 100 100 100 
( N) (301 ) (376) (316) (209) (396) (381 ) (378) (246 ) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How many families who are relatives of yours live 
in or around Portland or Vancouver?"* 
MEN WOMEN 
Number of 
Relatives under over under over 
Near 35 35-49 50-65 65 35 35-49 50-65 65 
0 None 9.0 15.4 14.6 15.8 9.8 15.7 11 .9 15.0 
1 11 .6 13.6 14.3 19.6 11.4 11 .8 16.7 17.9 
2 5.6 9.6 13.0 18.2 8.1 10.5 13.8 16.7 
3 7.0 9.8 7.3 10.5 8.1 8.4 10.1 13.0 
4 9.3 10.9 7.0 9.1 9.3 10.0 9.5 7.7 
5 8.3 6.9 5.7 2.4 9.3 7.3 5.6 4.1 
6 or more 49.2 33.8 38.1 24.4 43 .9 36.2 32.4 25.6 
Missing=2 
TOTAL 100 100 100 100 100 100 100 100 
(N) (301 ) (376) (315) (209) (396) (381 ) (377) (246) 
*Asked of wife only who provided answers for both herself and husband. 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO aUESTION, 
"How many of these families do you see often?"* 
Near MEN WOMEN 
Relatives 
Fami lies under over under over 
See Often 35 35-49 50-65 65 35 35-49 50-65 65 
0 Have none 11 .6 21.0 20.6 24.2 14.1 21.0 18.4 21 .1 
1 < hel f 19.3 17.0 12.7 8.2 19.2 14.7 9.6 8.1 
2 About half 29.2 21,5 23.2 16.9 27.5 21.8 22.4 16.7 
3 All 39.9 40 .4 43 .5 50.7 39.1 42 .5 49.6 54.1 
TOTAL 100 100 100 100 100 100 100 100 
(N) (301) (376) (315) (207) (396) (381 ) (375) (246) 
DISTRI8UTION OF RESPONSES BY AGE AND SEX TO aUESTION, 
"How many other fami I.ies who are rei atives of yours 
do you h ave who live within a day's drive 
of Portland or Vancouver?"* 
MEN WO~'EN 
Number of 
Relatives under over under over 
Dey Away 35 35-49 50-65 65 35 35-49 50-65 65 
0 None 22.3 26 .6 27.3 26 .4 22.5 29.9 25.7 28.6 
1 13.0 16.2 21.0 24.0 13.1 18.4 19.4 20.8 
2 9.0 11 .7 10.5 10.1 11 .6 8.9 14.3 13.1 
3 8.0 8.2 9.2 9.1 7.1 7.6 10.9 8.6 
4 8.0 6.9 5.7 5.3 7.3 6.3 5.8 5.7 
5 8.3 4.0 4.4 4.8 7.6 3.4 4.2 4.1 
6 or more 31.6 26.3 21.9 20.0 30.8 25.5 19.6 19.2 
Missing = 3 
TOTAL 100 100 100 100 100 100 100 100 
(N) (301 ) (376) (315) (208) (396) (381 ) (377) (245) 
*Asked of wife only who provided answers for both herself and husband. 
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DISTRI8UTION OF RESPONSES 8Y AGE AND SEX TO QUESTION, 
'~ow many of these (families) do you 
see fai rly often?"* 
Relatives MEN WOMEN 
Fami lies 
See One under over under over 
Day Away 35 35-49 50-65 65 35 35-49 50-65 65 
0 None 44.2 42.3 46 .3 46 .6 40 .9 4B.8 44.3 44.7 
1 < hal f 20.6 16.5 14.3 11 .5 19.7 14.4 13.8 9.4 
2 About half 18.6 18.4 13.3 13.0 19.4 14.7 16.4 14.8 
3 All 16.6 22.9 26 .0 28.8 19.9 22.0 25.5 31 .1 
TOTAL 100 100 100 100 100 100 100 100 
(N) (301 ) (376) (315) (208) (396) (381 ) (377) (244) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
1100 you have any especially close friends-that is, 
peop I e you fee I free to talk with about personal 
things? How many do you have?1I 
MEN WOMEN 
Number of 
Close under over under over 
Friends 35 35-49 50-65 65 35 35-49 50-65 65 
0 None 23.9 27.7 30.7 46 .6 12.7 13.6 15.6 20.0 
1 9.0 6.9 4.7 5.8 12.2 16.0 12.2 10.6 
2 29.2 18.4 14.6 7.7 28.9 26.5 19.6 18.4 
3 12.6 13.3 12.3 9.1 24.B 19.2 20.4 17.6 
4 11 .0 9.8 7.9 9.6 12.4 10.0 10.8 11 .0 
5 11 .3 18.9 17.4 12.5 8.6 12.9 17.5 16.3 
6 3.0 5.1 12.3 8.7 0.5 1 .8 4.0 6.1 
Missing = 45 
TOTAL 100 100 100 100 100 100 100 100 
( N) (301 ) (376) (316) (208) (395) (3811 (378) ( 245) 
*Asked of wife only who provided answers for both herself and husband. 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you keep in touch with these 
especially close friends?" 
MEN WOMEN 
Frequency 
See Close under over under over 
Friends 35 35-49 50-65 65 35 35-49 50-65 65 
Never-
0 (no close 23.9 27.7 31.0 46 .6 12.7 12.7 15.6 20.0 
friends) 
1 Seldom, 9.6 14.1 14.9 14.9 6.3 6.8 7.9 7.3 
occasi ana I I Y 
2 Quite often 27.9 25.3 26 .3 17.8 22.5 26.3 27.8 21.2 
3 Very often 38.5 32.8 27.8 20.7 58.5 53 .2 48.7 51.4 
TOTAL 100 100 100 100 100 100 100 100 
( N) (301 ) (375) (316) (208) (395) (3El1 ) (378) (245) 
DISTRIBUTION OF RESPONSES 8Y AGE AND SEX TO QUESTION, 
"How many di fferent fri ends or fami lies do you 
get together wi th th roughout the year?"* 
Friends, MEN WOMEN 
Families 
See During under over under over 
Year 35 35-49 50-65 65 35 35-49 50-65 65 
1 A fetJ 25.6 32.2 41 .6 52.4 25.5 34.6 44.3 42 .6 
2 Some 47.5 44.1 38.7 31.S 48.0 43 .0 36.1 32.8 
3 Great many 26 .9 23.7 19.7 16.0 26 .5 22.3 19.6 24.6 
Missing = 5 
TOTAL 100 100 100 100 100 100 100 100 
[ N) [301 ) (376) (315) (206) (396) [381 ) (377) (244) 
*Asked of wife only who provided answers for both herself and husband. 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you get togeth er wi th fri ends?"* 
How Often MEN WOMEN 
Get With 
Friends under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
1 Rare I y 7.7 14.7 20.6 27.1 8.4 18.4 20.2 21.3 
2 Occasionally 40 .1 41.1 30.2 34.8 41 .3 37.0 34.6 29.9 
3 Frequently 51 .3 44.3 49.2 38.2 50 .4 44.6 45.2 48 .8 
Missing = 8 
TOTAL 100 100 100 100 100 100 100 100 
( N) (300) (375) (315) (207) [395) [381 ) [376) [244) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"About how many other employees do you see and 
talk to at work during a typical day?" 
MEN WOMEN 
Coworkers 
Interact under over under over 
With 35 35-49 50-65 65 35 35-49 50-65 65 
Not working 
0 or don It B.5 7.9 24.9 93 .2 60.4 49.3 53 .5 92.7 
interact 
1 1-2 4.1 6.0 3.2 1 .5 2.3 2.9 4.0 0 
2 3-10 31.5 30.4 27.2 1.5 15.4 20.7 16.2 4.1 
3 11-25 36.3 33.9 25.6 2.9 14.4 1 B.4 17.0 2.0 
4 Over 25 19.7 22.0 19.2 1 .0 7.6 B.7 9.3 1 .2 
TOTAL 100 100 100 1GO 100 100 100 100 
( N) [295) [369) [313 ) (20S) [396} [381 } [376) [246 ) 
*Asked of wife only who provided answers for both herself and husband. 
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DISTRIBUTION OF RESPONSES 8Y AGE AND SEX TO QUESTION, 
"How often do you spend time away from the job 
with your coworkers ?" 
Frequency MEN WOMEN 
See Co-
Workers under over under over 
Outside Work 35 35-49 50-65 65 35 35-49 50-65 65 
Not working 
0 or don I t see 5.1 4.1 19.4 90.2 5B.B 47 .0 51 .2 91.S 
1 Rarely 34.4 3S.7 48 .S 5.4 21.5 29.9 26.S 3.7 
2 Occasi ona II y 51 .7 48.S 28.2 4.4 17.4 19.9 20.5 4.4 
3 Very often B.B 7.3 3.6 0 2.3 3.1 1 .3 0 
Missing = 32 
TOTAL 100 100 100 100 100 100 100 100 
(N) (294) (368) (30S) (205) (396) (381 ) (375) ( 246) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"Here is a list of various kinds of organizations. 
Do you belong to any of these organizations, 
clubs or groups? How many? How often do 
you attend meetings of this 
organization?" 
Frequency MEN WOMEN 
Attend Meet-
ings Organ- under over under over 
i zati on #1 35 35-49 50-65 65 35 35-49 50-65 65 
In2pprop. 
0 or never 3B.5 26.1 29.6 44.5 48.1 36.5 44.4 42 .7 
1 Seldom 24.4 24.3 24.2 15.3 12.5 13.5 12.2 12.2 
2 Occasionally 13.4 24.B 24.B 20.6 12.7 20.5 17.0 15.4 
3 Regularl y 23.7 24.B 21 .3 19.6 26 .B 29.7 26.3 29.7 
TOTAL 100 100 100 100 100 100 100 100 
( N) (299) (375) (318) (209) (395) (3B1 ) (376) (246 ) 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you attend meeti ngs of a 
second organization?" 
Frequency MEN WOMEN 
Attend 
~'eeti ngs under over under over 
Organ. #2 35 35-49 50-65 65 35 35-49 50-65 65 
Never, 
0 i napprop. 62.5 48.8 60.8 71.8 70.6 55.3 67.9 66.7 
1 Seldom 10.0 16.8 9.5 8.6 5.8 8.7 7.7 4.5 
2 Occasi ona II y 9.0 12.3 12.7 6.2 4.3 12.6 6.9 8.5 
3 Regu I ar I y 18.4 22.1 17.1 13.4 19.2 23.4 17.5 20.3 
TOTAL 100 100 100 100 100 100 100 100 
( N) (299) (370) (316) (209) ( 395) (380) (377) (246 ) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you attend meetings of a 
third organization?" 
Frequency MEN WOMEN 
Attend of 
Meetings under over under over 
Organ. #3 35 35-49 50-65 65 35 35-49 50-65 65 
Never, 
0 i napprop. 80.3 70.5 76.2 87.1 86.4 79.3 83.6 75.6 
1 Seldom 3.3 4.8 5.1 3.8 2.3 3.7 3.4 4.5 
2 Occasionally 5.3 9.8 8.9 3.8 4.8 5.0 5.6 5.3 
3 Regu I ar I y 11.0 14.9 9.8 5.8 6.6 12.1 7.4 14.6 
TOTAL 100 100 100 100 100 100 100 100 
( N) (300) (376) (315) (209) ( 396) (380 ) (377) (246) 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you attend meetings of a 
fourth organization?" 
Frequency MEN WOMEN 
Attend 
Meetings under over under over 
Organ. #4 35 35-49 50-65 65 35 35-49 50-65 65 
Never, 
a inapprop. 92.0 85.4 89.2 93.3 94.7 91 .1 92.9 87.0 
1 Seldom 1 .3 2.9 2.5 1 .9 1 .5 2.1 0.5 0.8 
2 Occasi ana I I Y 1.7 2.9 3.8 1 .9 0.8 1 .0 2.4 2.4 
3 Regularly 5.0 8.8 4.4 2.9 3.0 5.8 4.2 9.8 
TOTAL 100 100 100 100 100 100 100 100 
( N) (301 ) (376) (316) (209) (396) (381 ) (378) (246) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you attend meetings of a 
fifth organization?" 
Frequency MEN WOMEN 
Attend 
Meetings under over under over 
Organ. #5 35 35-49 50-65 65 35 35-49 50-65 65 
Never p 
0 i napprop. 96.3 92.3 94.3 97.1 96.7 96.1 95.5 93.1 
1 Seldom 0.3 0.8 2.2 0 0.8 1 .0 0.8 0.8 
2 Occasi ona II y 0.7 2.1 1 .3 0 1 .0 1 .0 1 .6 2.4 
3 Regul ar I y 2.7 4.8 2.2 2.9 1.5 1 .8 1 .7 3.7 
TOTAL 100 100 100 100 100 100 100 100 
( N) (300) (376) (316) (209) (396) (381 ) (378) (246 ) 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"How often do you attend meatings of a 
sixth organization?" 
Frequency MEN WOMEN 
Attend 
Meetings under over under over 
Organ. #6 35 35-49 50-65 65 35 35-49 50-65 65 
Never, 
0 i napprop. 98.0 95.2 97.5 98.6 98.5 97.9 99.2 94.7 
1 Seldom 0.3 2.7 1 .3 1 .0 0.5 0.5 0 0.4 
2 Occasionally 1.3 O.B 0.9 0 0 0.3 0.3 0.8 
3 Regularly 0.3 1 .3 0.3 0.5 1 .0 1 .3 0.5 4.1 
TOTAL 100 100 100 100 100 100 100 100 
(N) (301 ) (376) (316) (209) (396) (381 ) (378) 246) 
OISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"If you attend church (or synagogue), how often 
do you usually attend?" 
Frequency MEN WOMEN 
Attend 
Church under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
0 Never 31 .7 30.8 26 .6 38.1 24.5 23.0 21 .1 22.8 
1 Few times 39.9 32.1 39.3 23.9 34.0 29.7 28.5 22.0 
a year 
2 Month I y 5.5 6.6 6.6 5.6 7.7 9.6 8.4 7.9 
3 Several 5.1 8.8 4.3 3.0 9.0 8.6 9.1 B.3 
times a mo. 
4 About 13.0 15.4 16.7 24.4 18.8 20.3 22.5 27.8 
weekly 
5 More than 4.8 6.3 6.6 5.1 5.9 8.8 10.3 11.2 
once weekly 
TOTAL 100 100 100 100 100 100 100 100 
( N) ( 293) (364) (305) (197) (388) (374) (364) (246) 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"What are some of tha things you do in your I ei sure 
or spare time, when you are not working?" 
Social MEN WOMEN 
Lei sure 
Score under over under over 
(Collapsed) 35 35-49 50-65 65 35 35-49 50-65 65 
0 No soci a I, 11 .1 16.7 25.3 37.3 13.2 13.0 20.4 21.3 
I ei sure 
1 33.6 27.9 32.1 28.0 19.7 20.4 25.5 29.8 
2 22.8 24.1 17.3 23.8 26 .1 24.6 21.4 20 .9 
3 18.3 16.7 16.7 7.3 20.3 19.8 18.8 16.6 
4 8.3 10.4 7.4 1 .6 11 .9 11 .6 8.6 8.5 
5 Maximum 5.9 4.1 1 .3 2.1 8.9 10.6 5.4 3.0 
Missing = 63 
TOTAL 100 100 100 100 100 100 100 100 
( N) ( 2B9) (365) (312) (193 ) (395) (378) (373) (235) 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
'~ow frequently do you keep in touch through 
telephone cells or I etters wi th relatives 
who live away from the Portland area?"* 
Frequency MEN WOMEN 
Contact f 
Relatives under over under over 
Far Away 35 35-49 50-65 65 35 35-49 50-65 65 
1 Not very 35.5 36.9 28.6 28.2 34.4 31 .6 28.1 27.6 
frequently 
2 Somewhat 36.8 35.8 36.7 36.9 35.9 37.3 37.3 30.3 
regu I ar I y 
3 Very 27.7 27.4 34.7 34.9 29.8 31 .1 34.6 42 .1 
frequently 
Mi ssing = 74 
TOTAL 100 100 100 100 100 100 100 100 
(N) (296) (369) (311 ) (195) (393 ) (367) (370) (228) 
*Asked of wife on Iy who provided answers for both herself and husband. 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"Some adults have a strong sense of family ties 
to parents and brothers and sisters; others 
don't. Would you say you have a strong 
sense of fami I y ti es?" 
MEN WOMEN 
Strength of 
Fami Iy ties under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
1 Not very 20.5 29.8 25.8 26 .2 10.7 14.4 11 .7 10.8 
strong 
2 Fai r I y 42.7 42 .1 38.1 32.6 40 .6 34.0 34.9 26.5 
strong 
3 Very strong 36.9 28.1 36.1 41 .3 48.7 51 .6 53 .4 62.8 
Missing =74 
TOTAL 100 100 100 100 100 100 100 100 
( N] (293 ] (359] [291 ) [172) [394] [376] [367] [223] 
DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
'~hile you were growing up, how close knit would 
you sey your family was?" 
MEN WOMEN 
Fami Iy 
Origin under over under over 
Close Knit 35 35-49 50-65 65 35 35-49 50-65 65 
1 Not very 16.0 12.8 10.6 8.3 14.4 12.1 7.2 8.1 
2 Somewhat 41 .0 48.2 41 .9 44.3 42.0 37.2 35.3 29.7 
3 Extremely 43 .0 39.0 47.4 47.3 43.5 50.7 57 .5 62.3 
Missing = 55 
TOTAL 100 100 100 100 100 100 100 100 
[ N] [ 293] [376] [310) [192 ] [395] [379] [374] [236] 
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DISTRIBUTION OF RESPONSES BY AGE AND SEX TO QUESTION, 
"About how many fami lies in thi s nei ghborhood do 
you know we I I enough to drop in on 
unexpectedly for a visit?"* 
t~EN WOMEN 
Neighbors under over under over 
35 35-49 50-65 65 35 35-49 50-65 65 
0 None 14.7 11 .7 15.2 13.0 14.6 14.2 15.7 10.3 
1 18.0 6.1 9.8 8.7 13.6 8.4 9.3 B.3 
2 14.7 14.4 10.2 14.0 15.7 14.2 12.8 15.3 
3 12.0 12.5 14.9 12.6 12.4 12.9 14.6 9.5 
4 10.7 11 .7 11 .7 6.3 11 .1 11 .0 10.1 9.1 
5 5.7 8.5 7.6 7.2 7.6 6.6 7.7 7.4 
6 or more 24.3 35.1 30.5 38.2 25.0 32.8 29.B 40 .1 
Mi ssing = 10 
TOTAL 100 100 100 100 100 100 100 100 
( N) (300) (376) (315) (207) (396) (381 ) (376) ( 242) 
*Asked of wife only who provided answers for both herself and husband. 
APPENDIX D 
OVERVIEW BOXES FOR SOCIAL NETWORK INDEXES 
INDEX OF SCOPE OF IMMEDIATE FAMILY 
FAtlSC0P1 
o No family linkages available 
1 
2 
3 
4 Four family linkages available 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
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Scope or breadth of immediate family reflects how many of four 
potential immediate family linkages (spouse, parents, children, 
siblings) are available to the respondent. Those receiving the highest 
score reported the presence of a spouse in the househo I d and at I east 
one living parent, one child, and one sibling. Moderate scores reflect 
the presence of two or three potential immediate family linkages. 
Index construction procedures: 
The new vari ab I e was set at zero and constructed such that bei ng 
married added 1, having either a father or a mother alive added 1, 
having at least one sibling added 1, and having at least one child 
added 1. 
FAMSCOP1 [continued) 
ITEM 
Marital status of respondent 
R013 
Respondent's father living 
R015 
Respondent's mother living 
R021 
Total children family of orlgln 
R056 [siblings) 
RESPONSE 
Married 
Never married 
Wi dowed 
Divorced 
A live 
Dead 
AI i ve 
Dead 
One [only child) 
Two 
Three 
Four 
Five 
Six 
Seven or more 
None 
Total number of respondent's One 
children 
F033 + F045 
Children Children 
home I eft past 
year 
+ F071 
Chi I dren 
left home 
Two 
Three 
Twel ve 
Disposition of "no answer" responses: 
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SCORE 
+ 1 
-----
_-==---' + 1 
+ 1 
+ 1 
If any item in this index was unanswered, respondent was coded 
lim; ssing" on thi s score. 
Percent with "missing" scores: 1.6% 
Frequency distribution 
0 = 9 Mean = 3.14 
1 = 117 Variance = .77 
2 = 433 Std. dev. = .88 
3 = 943 % missing = 1.6% 
4 = 1063 
Missing = 41 N = 2603 Valid N = 2562 
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INDEX OF SCOPE OF TOTAL FAMILY 
FAflSCOP2 
o No family linkages 
6 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
Scope of totel fami I y refl ects how many of 6 potenti al total 
linkages (spouse, children, parents, sibling, relatives living nearby, 
and relatives living one day away) are available to the respondents. 
Those receiving the highest score on this index reported the presence of 
a spouse in the household, and at least: one living parent, one child, 
one sibling, one relative nearby, and one relative a day away. Respon-
dents receiving the lowest score reported that none of these 6 fami I y 
linkages exi st for them. Moderate scores refl ect the presence of two, 
three, or four of the potential total family scores. 
Index construction procedures: 
The new variabl e was set to equal FAMSCOP1 and constructed such 
that having at least one relative nearby added ~ and having at least one 
relative a day away added 1. 
FAMSCOP2 (continued) 
ITEM 
Index of scope immediate family 
FAMSCOP1 
How many relatives live nearby 
F109 
How many relatives live day away 
F112 
RESPONSE 
o No family linkages 
1 
2 
3 
4 A II immedi ate fami I y 
linkage's present 
None 
One 
Two 
Three 
Four 
Five 
Si x 
None 
One 
Two 
Three 
Four 
Five 
Six 
Disposition of "no answer" response: 
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SCORE 
o 
+ 
4 
+ 1 
+ 1 
If any item in this index was unanswered, respondent was coded 
"mi ssi ng" on thi s score. 
Percent with "missing" scores: 1.7% 
Frequency distribution 
0 = 3 
1 = 24 
2 = 72 
3 = 232 
4 = 559 
5 = 953 
6 = 716 
Missing = 44 N = 2603 
Mean 
Variance 
Std. dev. 
% missing 
Val i d N 
= 4.75 
= 1.23 
= 1 .11 
= 1.7% 
= 2559 
INDEX OF SCOPE OF FRIENDS 
FRNSCOPE 
o No linkages with any friends 
1 
2 
3 Friends in each category 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
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Scope of friends index reflects how many of 3 potential linkages 
within the friends sector (close friends, neighbors, coworkers) is 
available to the respondent. Those receiving the highest score reported 
the presence of at least one close friend, at least one neighbor that 
was visited in the home, and the potential to have work associates 
bacause they were employed. 
Index construction procedures: 
Three items were used to construct this score. FRNSCOPE was first 
set at zero. If one or more close friends were available, 1 was added. 
If one or more nei ghbors were avai labl e, 1 was added. If the person was 
working or would soon be working again, 1 was added. 
FRNSCOPE (continued) 
ITEM 
How many close friends 
R116 
Families know to drop in 
F108 (neighbors) 
Employment status 
R201 
RESPONSE 
None 
One 
Two 
Three 
Four 
Five 
Six 
None 
One 
Two 
Three 
Four 
Five 
Six 
Worki ng 
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SCORE 
+ 1 
+ 1 
Temporari I y off + 1 
Retired but working 20 hrs week 
Temporarily disabled 
Unemployed 
Retired 
Never had a job 
Housewife 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"mi ss i ng" on thi s score. 
Percent with "missing" scores: 0.6% 
Frequency distribution 
0 = 29 Mean = 2.25 
1 = 343 Variance = .52 
2 = 1155 Std. dev. = .72 
3 = 1060 % missing = 0.6% 
Missing = 16 N = 2603 Valid N = 2587 
INDEX OF SCOPE OF COMMUNITY INVOLVEr-lENT 
COMMSCOP 
o No community involvement 
1 
2 
3 
4 Maximum breadth of involvement 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
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This index indicates breadth of participation in the social life 
of the community. If the respondent attends meetings of one or more 
groups or organizations, if he attends church at all, and if he 
participates in leisure social activities at two levels he scores high. 
Those who score low do not attend meetings or churches or engage in 
social leisure. 
Index construction procedures: 
Fi rst, LEISURE was co II apsed so that those who engaged in one or 
two social leisure activities = 1 and those who engaged in 3 or more 
social activities = 2. 
Second, R318 was revised so that if the respondent never attended 
church he received a score of O. The values were also reversed so that 
the low numbers meant little attendance and higher numbers indicated 
greater frequency of attendance. 
The new variable was set at zero. If the respondent attended 
church at al I he received 1. If he attended meetings at all he received 
1. If he engaged in one or two social activities he received a score of 
1; if three or more social activities, he received 2 points. 
COMMSCOP (continued) 
ITEM RESPONSE 
Frequency of attendance at church Never 
R318 (reversed order) 
Index of frequency of attendance 
at meetings of organizations 
FR81MEET 
Index of social leisure 
R201 
Few times year 
About monthly 
Several times a month 
About weekly 
More than once a week 
o Never 
18 Maximum attendance 
o None 
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SCORE 
+ 1 
+ 1 
One - two activities + 1 
Three or more activities + 2 
Disposition of "no answer" response: 
If any item in thi s index was unanswered, respondent was coded 
IImi ssing" on thi s score. 
Percent with "missing" scores: 5.1% 
Frequency distribution 
0 = 75 Mean = 2.56 
1 = 335 Variance = 1 .11 
2 = 700 Std. dev. = 1.05 
3 = 860 
4 = 500 % missing = 5.1~ 
Missing = 133 N = 2603 Va lid N = 2470 
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INDEX OF OVERALL NETWORK SCOPE 
NElSCOP1 
o No breadth of linkages available 
13 Maximum linkages 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index reflects how many of 13 potential linkages from family, 
friends, and community sectors are avai lable to respondents. High 
scorers would have persons available in all the possible role relation-
ships and community involvements. Low scorers would have very limited 
social rasource categories. 
Index construction procedures: 
This index is the sum of three scope indexes already created. 
ITEM RESPONSE SCORE 
Index scope total fami I y 0 No fami Iy at all 0 
FA~lSCOP2 1 1 
2 2 
3 + 3 
4 4 
5 5 
6 Maximum fami I y linkages 6 
Index scope of friends 0 No friends 0 
FRNSCOPE 1 1 
2 + 2 
3 Maximum friend Ii nkages 3 
Index scope community involvement 0 No community participation 0 
COMMSCOP 1 1 
2 + 2 
3 3 
4 Maximum commun. particip. 4 
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NETSCOP1 (continued) 
Disposition of "no answer" response: 
If any item in thi s index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
Percent with "missing" scores: 6.8% 
Frequency distribution 
1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
Missing = 
2 
2 
6 
17 
50 
92 
159 
304 
410 
488 
501 
312 
82 
178 N = 2603 
Mean = 9.62 
Variance = 3.76 
Std. dev. = 1.93 
% missing = 6.8% 
Val i d N = 2425 
Re I i ab iii ty 
Coefficient Alpha .43 
ITEM 
Marriage 
Children 
Mother living 
Father I i vi ng 
Siblings 
Relatives near 
Relatives far 
Close fri ends 
Other fri ends 
Neighbors 
Work associates 
Organizations 
Church 
Leisure activities 
ITEM-
TOTAL 
CORRELATION 
.14159 
.16295 
.08401 
.13688 
-.01914 
.15884 
.17771 
.15943 
.30781 
.17920 
.07488 
.27967 
.19143 
.20925 
ALPHA 
IF ITEM 
DELETED 
.42395 
.40633 
.42663 
.42205 
.46109 
.40997 
.40278 
.40688 
.39579 
.40090 
.42954 
.36500 
.39718 
.3951 ; 
CORRELATION MATRIX FOR SCALE NETSCOP1 
MOlliER FAntER RELATIVES RELATIVES CLOSE OlliER 
MARRIAGE CHILDREN LIVING LIVING SIBLINGS NEAR FAR FRIENDS FRIENDS NEIGHBORS 
MARRIAGE 1.00000 
CHILDREN .16345 1.00000 
HOntER LIVING .10602 .00767 1.00000 
FAntER LIVING .14559 .05365 .47053 1.00000 
SIBLINGS -.08273 .06009 -.19271 -.21265 1.00000 
RELATIVES NEAR .10180 .11424 .10194 .13119 .01359 1.00000 
RELATIVES FAR .11552 .056<f3 .08940 .11124 .02075 .14597 1.00000 
CLOSE FRIENDS -.04526 -.00649 -.03231 -.02866 .0142B .02855 .03535 1.00000 
OntER FRIENDS .02002 .01163 .100lli .13071 -.06378 .12500 .10300 .180<f3 1.00000 
NEIGHBORS .12829 .06457 -.04142 -.03416 .00089 .02053 .11988 .09222 .18660 1.00000 
WORK ASSOCIATES .02150 .02749 .15 !:E8 .21491 -.08555 .08442 .03865 .03:120 .05944 -.06275 
ORGANIZATIONS .07082 .OID15 .00657 .04925 -.1l3056 -.00127 .04515 .13497 .19875 .19207 
CHURCH .004)0 .12336 -.03526 -.04924 .06514 .025 !E .02155 .12417 .14416 .10797 
LEISURE ACTIVITIES -.02441 .0326 9 .09ID1 .13978 .00624 .04742 .041 97 .13175 .20984 .Dlil31 
WORK ORGANI- LEISURE 
ASSOCIATES ZATIONS CHURCH ACTIVITIES 
WORK ASSOCIATES 1.00000 
ORGANIZATIONS .12498 1.00000 
CHURCH -.07267 .23701 1 .00000 
LEISURE ACTIVITIES .07956 .21852 .07333 1.00000 l\J 
UJ 
l\J 
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INDEX OF CHILDREN 
ALLKIDS 
o No chi I dren 
12 Maximum number of children 
Conceptual meaning: 
Thi s measure is a Sum of all the chi I dren of the respondent, and 
includes those currently living at home, those who left home during the 
past year, and those who have been living away from home for one or more 
years. Younger people would have children living at home, while older 
would be expected to have more in the latter category. 
Index construction procedures: 
Number of chi I dren from the 3 raw score vari eb I es are summed. 
ITEM 
Number of children at home 
F033 
Number of children left home 
past year 
F045 
Number of children left home 
one or more years 
F071 
RESPONSE 
None 
None 
None 
SCORE 
+ 1 
+ 2 
+ 1 
+ 2 
+ 1 
+ 2 
ALLKIDS [continued) 
Frequency distribution 
0 = 365 
1 = 466 
2 = 657 
3 = 503 
4 = 316 
5 = 177 
6 = 55 
7 = 42 
8 = 16 
9 = 9 
10 = 1 
11 = 2 
12 = 3 
Missing = 0 N = 2603 
Mean = 2.43 
Vari ance = 3.16 
Std. dev. = 1.78 
% missing = 0.0% 
Va lid N = 2603 
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INDEX OF FAMILY OF ORIGIN INTERACTION 
FAMINTER 
o Minimum interaction 
21 Maximum interaction 
Conceptual meaning: 
This index indicates the interaction with family of ongln in 
terms of numbers of these fami I y members and how often they are seen. 
Because there is no direct measure of frequency of contact, a proxy 
measure was created [FAMTIES) which indicates strength of fami Iy ties 
and thus indirectly how often they might be Seen. Thus, someone with 
weak ties would see these family members less than Someone with strong 
ties. A respondent with a mother living, a father living, and up to 7 
siblings who has a strong sense of family ties would receive the highest 
score. Someone without a living parent who was an only child and had a 
weak sense of family would be a low scorer. 
Index construction procedures: 
The index FAMTIES was co II apsed to a metri c of 0-3 so as to have 
the same metric of the other frequency variables used in index construc-
tions. A small number [51) of the respondents had been coded "0" 
[missing) in addition to those coded as "9" [missing), non-applicable. 
Presumably these 51 had no family members. Thus these zeros were 
permitted to enter the computations as D. Number of living parents and 
siblings were summed and then multiplied by the FAMTIES index. 
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FAMINTER (continued) 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
Father living No Sense of (no fami I y) 0 
R015 Yes + 1 Family ties 
Moth er living No FAMTIES Weak 1 
R021 Yes + 1 (P ro xy measu re 
Siblings 0 X for frequency) Moderate 2 
R056 1 + 1 
2 + 2 R074 Strong 3 
.3 + 3 
4 + 4 
5 + 5 
7 or more + 6 
Frequency distribution 
o = 149 Mean = 7.7B 
1 = 53 Variance = 24.61 
2 = 148 Std. dev. = 5.0 
3 = 155 
4 = 248 % missing = 4.5% 
5 = 132 
6 = 370 
7 = 26 
8 = 186 
9 = 128 
10 = 260 
12 = 229 
14 = 56 
15 = 221 
18 = 78 
21 = 45 
Missing = 118 N = 2603 Va lid N = 2485 
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INDEX OF FAMILY TIES 
FAMTIES Pearson's L: .42 
o Minimum sense of family 
Percent mi ssi ng scores: 3.2% 
9 Maximum sense of family 
Conceptual meaning: 
This index combines two variables which indicate how strong the 
respondent's ties to his fami Iy were and are. Since there is no vari-
able concerned with frequency of contact with family of origin, it was 
created to give a proxy measure of how often the respondent mi ght see 
these family members based on his feelings of closeness to them. A low 
score is given if a sense of family ties is not very strong and his/her 
fami Iy was not very close knit. A high score indicates a very strong 
sense of family ties and an e~tremely close knit family of origin. 
Index construction procedures: 
Both vari ab I es were recoded to reverse di recti on to from low to 
high. They were then multiplied together. 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
Was fami I y (of Not very 1 Sense of Not strong 1 
ori gi n) ;:Iose fami ly ties 
knit Somewhat 2 X R074 Fairly strong 2 
R073 (recoded) 
( recoded) Extremely 3 Very strong 3 
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INDEX OF INTERACTION WITH RELATIVES 
RELINTER 
o No interaction with reletives 
12 Maximum interaction 
Missing: persons who gave no answer to ona or more items 
Conceptual meaning: 
This index combines tha number of relatives living nearby and a 
day away wi th the frequency wi th whi ch they are seen by the respondent. 
It includes a measure of the frequency with which the respondent keeps 
in touch with relatives far away. Low scorers have no or few relatives 
with whom they interact seldom. High scorers have many relatives and 
see them often. 
Index construction procedures: 
First, three variables concerning frequency of contact were summed 
to create a new index, FR81REl1. Each was in a metric of 0-3. Each was 
recoded so the order went from low to high. People who did not have 
relatives living nearby or day away with whom they could have contact 
had been coded 100 [missing). These people were recoded to a value of 0 
so they could be entered in the computations. Otherwise there would 
have been almost half the sample excluded from the index FREQREL1. 
Next, the two variables concerned \'lith the number of relatives 
nearby and a day away were summed for a new index SIZEREL. 
Finally, the new variable, INTERREL, was set at zero, and FREQREL1 
and SIZEREL were multiplied. 
RELINTER (continued) 
This is how FRBlREL1 was constructed: Range: 1-9 
ITEM 
Keep in touch with away 
re I ati ves 
F115 
Near relatives family see often 
RFAM 
Relatives families one day away 
See often 
RFAMDAY 
RESPONSE 
All nearby 
Not very frequently 
Somewhat frequently 
Very frequent Iy 
None or inappropriate (have 
no near relatives) 
Less than hal f 
About half 
All 
None or inappropriate (have 
no day away relatives) 
Less than hal f 
About half 
All 
Percent with "missing" scores: 0.8% 
This is how SIZEREL was constructed: 
ITEM 
How many relatives live nearby 
F109 
How many relatives live day away 
F112 
None 
One 
Two 
Three 
Four 
Five 
Six or 
None 
One 
Two 
Three 
Four 
Five 
Six or 
Percent with "missing" scores: 0.2% 
Range: 1-12 
RESPONSE 
more 
more 
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SCORE 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
SCORE 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
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RELINTER (continued) 
Finally, this is how RELINTER was constructed: 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
Index of None 0 Index of None 0 
frequency of number of 
contact wi th relatives 
re I atives near, . + • X nearby and + 
day away, and day away 
far away 9 (much SIZEREL 
FRBlREL 1 contact) 9 12 or more 12 
Percent_wi th_"mi ssi ng"_scoresl. 0.6% 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
Frequency distribution 
0 = 266 25 = 23 Mean = 21 .31 
2 = 2 27 = 46 Variance = 297.46 
3 = 115 28 = 44 Std. dev. = 17.25 
4 = 62 30 = 109 
5 = 24 32 = 41 % missing = 0.6% 
6 = 215 33 = 12 
7 = 38 35 = 47 
8 = 46 36 = 147 
9 - 76 40 = 76 
10 = 42 42 = 64 
11 = 6 44 = 24 
12 = 231 45 = 34 
14 = 31 48 = 110 
15 = 71 50 = 24 
16 = 21 54 = 22 
18 = 146 55 = 10 
20 = 34 60 = 65 
21 = 45 66 = 8 
22 = 22 72 = 32 
24 = 157 Missing = 15 
N = 2603 Valid N = 2588 
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INDEX OF CLOSE FRIENDS INTERACTION 
FRNINTER (close friends interaction measure] 
o No close friends, so no interaction 
18 Maximum interaction 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index measures the extent of the respondent's interaction 
with close friends. If he has over 10 close friends and sees the~ 
frequently, he receives a high score. If he has few friends and sees 
them seldom, he receives a low score. 
Index construction procedures: 
First, R117 was recoded to reverse the order to low to high 
frequency. At the same time, the pilot response of "often" was included 
in "very often" so as not to have to count those 85 responses as 
missing. It was a choice between including the 85 with "very often" or 
"fairly often," and it seemed more reasonable that what was meant by 
those respondents fi t better wi th "very often." 
The new variable was set at D. R116 was multiplied by R117. 
Those with no friends with 0 (missing] were entered into the computa-
tions. 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
One 1 Seldom, 1 
How many Two 2 How often in occasional 
close fri ends Three 3 touch wi th 
R116 Four 4 X close friends Fai rly often 2 
Five - ten 5 
Over ten 6 R117 (recoded] Very often 3 
Inappropriate 0 incl. pilot 
(no close Inapprop. (no 0 
friends) close fri ends] 
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FRNINTER (continued) 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"m iss; ng" on th is score. 
Percent with "missing" scores: 0.2% 
Frequency distribution 
0 = 581 Mean = 5.90 
.. 
= 33 I Variance = 23.97 
2 = 138 Std. dey. == 4.90 
3 = 220 
4 = 185 % missing = 0.2% 
5 = 42 
6 = 495 
8 = 90 
9 = 229 
10 = 146 
12 = 191 
15 = 187 
18 = 61 
Missing = 5 N = 2603 Valid N == 2598 
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INDEX OF OTHER FRIENDS INTERACTION 
FRIelDS 
1 Little interaction 
9 Maximum interaction 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index measures categorically whether one sees few or many 
families of friends and how often these people are seen. In contrast to 
the measure of close friends which is primari Iy a measure of parsons 
with whom one interacts on a more intimate basis, this index assesses a 
broader sweep of friend's families. These relationships would be con-
sidered more distant ones. Low scorers would have only a few such 
relationships and see them rarely. High scorers would have a great many 
of these friend relationships and see them often. 
Index construction procedures: 
The recoded vari ab I es from the Masterfi I e were used as they both 
measured low to high. These two variables were then multiplied. 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
A few 1 Rarely 1 
How many How often get 
friends Some 2 together wi th Occas i anal I y 2 
fam;(ies get X these fri ends 
with during A great many 3 RF116 Frequently 3 
year 
RF117 Inappropriate 0 Inappropriate 0 
Disposition of "no answer" response: 
If any item in thi s index was unanswered, respondent wes coded 
"mi ssing" on thi s score. 
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FRIENDS (continued) 
Frequency distribution 
0 = 12 Mean = 4.54 
1 = 134 Variance = i' ,30 
2 = 456 Std. dev. = 2JO 
3 = 226 
4 = 471 % missing = 0.6% 
6 = 616 
9 = 479 
Missing = 0 N = 2603 Val i d N = 21:503 
INDEX OF WORK INTERACTION 
WORKINT 
1 Unemployed, or does not interact at work 
12 Maximum interaction with friends and associates from work 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
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This index indicates interaction within the respondent's work 
network. It is a measure of the number of peopl e he tal ks to at work 
multiplied by how often he sees work friends apart from the work 
situation. Many of the respondents are housewives, and quite a few are 
reti red, so they do not have a work network. Low scorers wou I d not be 
working, or have jobs where they do not work with others. If they were 
working they would seldom see their work associates outside their p!cce 
of emp I oyment. 
Index construction procedures: 
First, R257 was col lapsed to combine categories one and two due to 
small numbers in each. Thus, one and two = 1, three = 2, four = 3, and 
five = 4. 
Second, R277 was recoded so that "works alone" (four) was included 
in "zero, inappropri ate." 
The new variable was set at zero and R257 and R277 multiplied. 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
1 - 2 1 Rarely 1 
Peop leta I k 3 - 10 2 Spend time Oceasi ona I I Y 2 
to at work 11 - 25 3 off job wi th Very often 3 
R257 Over 25 4 X coworkers 
Inapropriate 0 R277 Inappropriate 0 
[reti red, ( reti red, 
housewives) housewives) 
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WORKINT (continued) 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
Percent with "missing" scores: 1.2% 
Frequency distribution 
0 = 1178 Mean = 2.40 
1 = 43 Variance = 8.03 
2 = 323 Std. dev. = 2.83 
3 = 228 
4 = 304 % missing = 1.2% 
6 = 283 
8 = 151 
9 = 26 
12 = 36 
Missing = 31 N = 2603 Valid N = 2572 
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INDEX OF INVOLVH1ENT IN ORGANIZATIONS OR CLUBS 
FR81MEET [Frequency of attendance at meetings of 6 organizations) 
1 No involvement with organizations, clubs, or groups 
18 Much involvement 
Missing: persons who gave no answer to one or more items 
Conceptual meanin~: 
Organizational involvament reflects how meny clubs, groups, or 
organizations the respondent belongs to as well as how much he attends 
meetings of the organizations. This would indicate integration into the 
community, and being in relationship to other people who could be 
supportive. People who scored highest on this index would belong to 6 
organizations and go to meetings of each organization regularly. People 
who scored lowest would not belong to organizations or clubs. 
Index construction procedures: 
First, R173, R178, R183, R188, R193, R198 were each recoded to 
reverse the order so that 1 = sel dom, 2 = occasi ana I! y, and 3 = 
regUlarly. 4 was recoded to 0 = never. Also set at 0 were the missing 
variables that were inappropriate. These represented respondents who 
did not belong to organizations. The zeros could be entered in the 
calculations. Missing values 9 were set at 99. 
Then the six variables were summed. Scores ranged from 0-18. 
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FRBlMEET (conti nued) 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
Never, 0 II Never, 0 
Organ i zati on 1 inappropriate 
: I 
Organization 4 i nappropri ate 
attend Seldom + 1 attend Seldom + 1 
meetings meetings 
R173 Occasionally + 2 R188 Occas i ana I I Y + 2 
Regularly + 3 Regularly + 3 
Never, 0 Never, 0 
Organ i zati on 2 inappropriate Organization 5 inappropriate 
attend Seldom + 1 attend Seldom + 1 
meetings meetings 
R178 Occasi ana I I Y + 2 I R193 Occasionally + 2 i I 
I! 
Regularly + 3 I Regularly + 3 I, 
I: 
Never, 0 Never, 0 
Organization 3 inappropriate Organization 6 inappropriate 
attend Seldom + 1 attend Seldom + 1 
meetings meetings 
R183 Occasiona II y + 2 R198 Occasi ana II y + 2 
Regu I ar I y + 3 Regul ar I y + 3 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"mi 6sing" on thi s score. 
Percent with "missing" scores: 0.6% 
Frequency distribution 
0 = 881 7 = 89 13 = 16 % missing = 0.6% 
1 = 208 8 = 77 14 = 12 
2 = 277 9 = 72 15 = 11 
3 - 371 10 = 35 16 = 3 
4 = 166 11 = 26 17 = 6 
5 = 132 12 = 25 18 = 1 
6 = 180 Missing = 15 
N = 2603 Val; d N = 2588 
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INDEX OF ORGANIZATION AND CHURCH INTERACTION 
FR81MECH 
o No church or organization interaction 
10 Maximum interaction 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index measures church and organizational involvement such 
that church attendance is given the same weight as the meaSure of atten-
dance at meetings of organizations, FREo'MEET. Thus, church is 
considered very important as a source of social linkages and support. 
Hi gh scorers attend church frequent I y and belong to many organ; zati ons 
and attend their meetings. 
Index construction procedures: 
First, R318 was revised to reverse order from low to high, and six 
= 0 (none). 
Then, FREnMEET was co II apsed to a metri c of fi ve to be the same as 
R318. 
The new variable was set at zero and FREO,MEET and R318 added 
together. 
FREOMECH (continued) 
ITEM 
Index of Organizational 
Invo I vement 
FR81MEET 
Frequency of attendance at church 
R318 (reversed order) 
RESPONSE 
o No interaction 
5 Much interaction 
Never 
Few times year 
About monthly 
More than monthly 
Weekly 
More than weekly 
Oisposition of "no answer" response: 
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SCORE 
o 
+ • 
5 
o 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
If any item in this index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
Percent with "missing" scores: 3.3% 
Frequency distribution 
0 = 306 
1 = 336 
2 = 227 
3 = 239 
4 = 360 
5 = 277 
6 = 213 
7 = 175 
8 = 185 
9 = 161 
10 = 3S 
Missing = 85 N = 2603 Valid N = 2518 
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INDEX OF SOCIAL LEISURE 
LEISUR2 
o No social leisure activities 
14 Maximum social leisure 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
The social leisure index is an indication of how many leisure 
activities the raspondent engages in that involve doing things with 
other people or involve getting him or her out of the house in situa-
tions thet would involve others. From a potential list of about 30 
leisure activities that the respondents reported they did in their spara 
time, 14 were selected by the investigator as being social (as opposed 
to solitary activities). Each one of these social activities that the 
respondent mentioned added one point to his score. 
Index construction procedures: 
The new variable was set ar zero. If a social leisure activity 
was noted by the respondent, 1 was added to the score. These were 
summed for the total score. 
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LEISUR2 (continued) 
ITEM RESPONSE SCORE ITEM RESPONSE SCORE 
R121 Campi n9 Yes + 1 R135 Attend Plays Yes + 1 
No No 
R122 Attend meetings Yes + 1 R140 Shoppi n9 Yes + 1 
No No 
R124 Attend concerts i Yes + 1 R141 Spectator sports Yes + 1 
No No 
R125 Entertaining Yes + 1 R142 Sports participant Yes + 1 
No No 
R128 Goi n9 out Yes + 1 R144 Visiting Yes + 1 
No No 
R131 Movie attendance Yes + 1 R145 Volunteer work Yes + 1 
No No 
R134 Play cards Yes + 1 R150 Other social Yes + 1 
No No 
Disposition of "no answer" response: 
If any item in thi s index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
Percent with "missing" scores: 2.4% 
Frequency distribution 
0 = 471 
1 = 673 
2 = 579 
3 = 444 
4 = 231 
5 = 85 
6 = 38 
7 = 13 
8 = 3 
9 = 2 
10 = 1 
Missing = 63 N = 2603 Va lid N = 2540 
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INDEX OF NETWORK SIZE 
NETSIZE (Total network size) 
o Nobody in network 
10 Maximum number people in network 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
Network size is a simple count of the total number Of individuals 
enumerated by the respondent, adding down all available categories of 
social relationships (family, kin, friends, neighbors, coworkersl. It 
is an overall measure of the size of the group of people from whom 
support cou I d be drawn. Respondents recei vi ng the hi ghest sco re wou I d 
have large nuc I ear and extended fam iii es and many fri ends, nei ghbors, 
and work associaes. The lowest score would be received by never married 
subjects ~ith few friends and kin who were unemployed. 
Index construction procedures: 
Two previously constructed indexes, SIZEFAM2 (size total family) 
and SIZEFRND (size friends network) were summed for this index. 
ITEM RESPONSE SCORE 
Index of total fami I y size 0 No fami I y members 0 
SIZEFAM2 
+ . 
27 Largest possible family 33 
Index of friends network 0 Nobody in network 0 
SIZEFRND 
+ . 
18 Largest possible network 18 
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NETSIZE [continued) 
Disposition of "no answer" response: 
If any item in this index was unanswered, respondent was coded 
"missing" on this score. 
Percent with "missing" scores: 2.8% 
Frequency distribution 
2 = 2 16 = 110 29 = 88 Mean = 22.16 
4 = 3 17 = 86 30 = S6 Variance = 39.82 
5 = 4 18 = 121 31 = 72 ·Std. dev. = 6.31 
6 = 4 19 = 128 32 = 40 
7 = 14 20 = 147 33 = 36 % missing = 2.8% 
8 = 11 21 = 159 34 = 32 
9 = 22 22 = 154 35 = 20 
10 = 28 23 = 162 36 = 12 
11 = 37 24 = 170 37 = 11 
12 = 54 25 = 153 48 = 4 
13 = 53 26 = 119 39 = 3 
14 = 70 27 = 117 40= 4 
15 = 87 28 = 97 Missing = 74 
N = 2603 Va lid N = 2529 
ReI iabi I ity 
Coefficient Alpha .30 
ITEM- ALPHA 
TOTAL IF ITEM 
ITEM CORRELATION DELETED 
Marriage .16327 .29282 
Children .10931 .28227 
Mother living .09956 .29678 
Father living .14925 .29005 
Si b lings -.01999 .34417 
ReI atives near .19937 .22700 
ReI at i ves fa r .20076 .22501 
Close friends .08732 .29346 
Other fri ends .22964 .26636 
Nei ghbors .11661 .28078 
Work associates .05289 .30513 
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INDEX OF IMMEDIATE FAMILY SIZE 
FAMSIZE1 (size of immediate family) 
o No immediate family members 
21 Maximum number immediate family members 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index is a sl~ple count which reflects how many persons are 
available in the respondent's immediate family. Potential family 
members are: one spouse, two living parents, up to twelve children, and 
up to six (or more) siblings. 
Index construction procedures: 
Five items were used to construct thi s index. The presence of 
each possible family member added 1 and the score for that person is the 
tota I sum. 
FAMSIZE1 (conti nued) 
ITEM 
Marital status of respondent 
R013 
Respondent's father living 
R015 
Respondent's mother living 
R021 
Total children family of or191n 
R056 (siblings) 
Total number of respondent's 
chi I dren 
F033 + F045 + F071 
Children 
home 
Children 
I eft past 
year 
Chi I dren 
I eft home 
RESPONSE 
Married 
Never married 
Wi dowed 
Divorced 
A live 
Dead 
AI ive 
Dead 
One (only child) 
Two 
Three 
Four 
Five 
Six 
Seven or more 
None 
One 
Two 
Three 
Four 
Five 
Six 
Twelve 
Disposition of "no answer" responses: 
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SCORE 
+ 1 
+ 1 
+ 1 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
+ 12 
If any item in this index was unanswered, respondent was coded 
"mi ssing" on thi s scors. 
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INDEX OF TOTAL FAMILY SIZE 
SIZEFAM2 [Size of total family) 
o No family members 
33 Maximum number family members 
Missing: persons who gave no answer to one or more items 
Conceptual meaning: 
This index is a simple count of al I the immediate and extended 
family mew-bers available to the respondent. It includes al I the imme-
diate fami Iy members [spouse, parents, siblings, children) from the 
FAMSIZE1 and adds kin. A score of up to 6 is added if the respondent 
has 6 or more relatives living nearby. A score of up to six is also 
added if the respondent has 6 or more relatives a day away. This index 
considers family size as inclusive of not only the immediate family but 
also kin. 
Index construction procedures: 
This index starts at zero and adds the Index of Immediate Family 
Size [FAMSIZE1), the number of relatives who live nearby, and the number 
of relatives who live at a day's distance. 
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SIZEFAM2 [continued) 
ITEM RESPONSE SCORE 
Index of immediate family size 
FAMSIZE1 
o No immediate family members 0 
How many relatives live near 
F109 
How many relatives live day away 
F112 
21 Maximum number 
fami I y members 
None 
One 
Two 
Three 
Four 
Five 
Six or more 
None 
One 
Two 
Three 
Four 
Five 
Six or more 
~isposition of "no answer" responses: 
+ . 
immediate 
21 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
0 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
If any item in this index was unanswered, respondent was coded 
urn; ssi ng" on th; s score. 
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INDEX OF FRIENDS NETWORK SIZE 
SIZEFRND (Size of friends network) 
o No friends 
18 Maximum number of friends 
Missing: persons who gave no answer to ona or more items 
Conceptual meaning: 
Si ze of fri ends network counts those peop Ie outsi de th e fam i I Y 
circle that the respondent knows well and with whom he socializes. 
Incl~ded in this index are up to six values for close friends, up to six 
values for neighbors he knows weI I enough to drop in on, up to three 
values for associetes he telks to at work, and up to 3 values for 
femilies of less close friends he sees. The latter two categories of 
friends are ranges which have been weighted so that they count less ~han 
close friends and neighbors because they are assumed to be less intimate 
to the respondent in terms of providing social support. Of course, if 
the respondent is not employed, he would not have anyone in his work 
network. 
Index construction procedures: 
Four items were used to construct this score. R257 was first 
co II apsed from 5 to 3 val ues. Thus, 1, 2, and 3, were merged to 1 [0-
10) because there were very few cases in both 1 and 2. 
The new index was set Dt 7~~O end th~ four items were summed. 
SIZEFRNO (continued) 
ITEM 
How many close friends 
F116 
Families know to drop in 
F10B 
How many others talk to at work 
(co II apsed) 
R257 
How many friends get together 
with during year 
R277 
RESPONSE 
None 
One 
Two 
Three 
Four 
Five to ten 
Over ten 
None 
One 
Two 
Three 
Four 
Five 
Six or more 
Don't work 
One to ten 
Eleven to twenty-five 
Over twenty-five 
A few 
Some 
A great many 
Disposition of "no answer" responses: 
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SCORE 
o 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
o 
+ 1 
+ 2 
+ 3 
+ 4 
+ 5 
+ 6 
o 
+ 1 
+ 2 
+ 3 
+ 1 
+ 2 
+ 3 
If any item in thi s index was unanswered, respondent was coded 
"mi ssing" on thi s score. 
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INDEX OF FRBlUENCY OF CONTACT WITH NETWORK MEMBERS 
NETFRBl 
o Infrequent contact 
24 Maximum frequency of contact 
Conceptual meaning: 
This index indicates categorically the amount of contact the 
respondent has wi th network members other than i mmedi ate fami I y and 
family of origin. High scorers see their kin, friends, and work associ-
ates very frequently, and attend meetings and church very frequently. 
Low scorers see these network members seldom. 
Index construction procedures: 
Many of the 8 row score variables were already in a metric of3. 
Those that were not were collapsed to a metric of 3. Recodes were done 
so all the variables went from low to high. Then the 8 raw score 
variab I es were summed. 
NETFREQ [continued) 
ITEM 
Keep in touch with away relatives 
F115 
Nearby relatives families 
see often 
RFAM 
Relatives families one day away 
see often 
RFAr-mAY 
How often in touch with close 
friends 
R117 
How often get with friends 
RF116 
Spent time off with coworkers 
R277 
Frequency of attending meetings 
of 6 organizations 
FA81MEET 
Frequency of attending church 
R31B 
RESPONSE 
All nearby 
Not very frequently 
Somewhat frequently 
Very frequently 
None or inappropriate 
Less than hal f 
About half 
All 
None or inappropriate 
Less than half 
About half 
All 
No close friends 
Seldom, occasionally 
Fai r I y often 
Very often 
Rarely 
Occasionally 
Frequently 
not applicable or never 
Rarely 
Occasionally 
Very often 
Never 
Low 
Medium 
High 
Never 
Few times a year 
Monthly, several times month 
about weekly or more 
262 
SCORE 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
o 
+ 1 
+ 2 
+ 3 
NETFREQ [continued) 
Frequency distribution 
2 = 4 
3 = 5 
4 = 18 
5 = 31 
6 = 41 
7 = 66 
8 = 105 
9 = 132 
10 = 179 
11 = 200 
12 = 252 
13 = 249 
14 = 224 
15 = 259 
16 = 199 
17 = 174 
18 = 128 
19 = 75 
20 = 47 
21 = 26 
22 = 9 
23 = 4 
24 = 2 
Missing = 174 N = 2603 
Mean = 13.15 
Variance = 13.68 
Std. dev. = 3.70 
% missing = 6.7% 
Va lid N = 2429 
Reliability 
Coefficient Alpha .38 
ITEM- ALPHA 
TOTAL IF ITEM 
ITEM CORRELATION DELETED 
F115 .09624 .37340 
RFAM .11738 .36718 
RFAMDAY .10115 .37580 
RRR117 .19180 .33351 
RF116 .29247 .31842 
RR277 .06108 .38527 
FRBlMEET .25867 .28353 
R318 .19631 .32928 
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264 
INDEX OF OVERALL NETWORK INTERACTION 
NETINTER 
o No network interactions 
48 Maximum network ineteraction 
Conceptual meaning: 
This index is an overall measure of the respondent's total inter-
action with family, friends, and work associates as well as involvement 
in the community by attending meetings, church, and engaging in social 
lei su re. 
Index construction procedures: 
This index was constructed by summing all the interaction indexes 
after they were all collapsed to a metric of 6. Being married wes 
considered 8 very important tie, so it was weighted 8 in this variable 
to take into consideration that all married people see their spouses 
very frequently. [Recall that the frequency of contact variabl es had a 
metric of 3, with 3 indicating very frequent contact.l Each number 
variable was multiplied by the frequency of contact variable to form an 
interaction index for that rei ati onshi p domai n. 
Since children represent the family with whom the respondent is 
I iving [or they are at least very close) they are considered to also 
have the maximum frequency of contact. Since multiplying the number of 
children by 3 would not change the frequency distribution~ this variable 
was simply collapsed to the same metric as the other variables entering 
the overall index. 
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NETINTER [continued) 
COMPUTER RESPONSE 
INDEX LABEL NAME [co I lapsed) SCORE 
Index of mari tal status R013 Yes + 8 
No 
0 None 0 
Index of total children ALLKIDS 
5 Maximum 5 
a None 0 
Index of interaction with FAMINTER 
family of origin 
5 Maximum 5 
0 None 0 
Index of relatives interaction CRELINTE 
5 Maximum 5 
0 None a 
Index of close friends FRNINTER 
interaction 
5 ~1aximum 5 
0 Minimum interaction 0 
Index of other friends FRIENDS2 
interaction 
5 Maximum interaction 5 
0 0 
Index of work interaction WORKINT 
5 5 
0 0 
Index of meeting interaction FR81MECH 
(including church) 
5 5 
0 0 
Index of social I ei sure LEISUR2 
5 5 
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NETINTER [conti nued) 
Frequency distribution 
3 = 1 24 = 101 Mean = 26.72 
4 = 2 25 = 108 Variance = 43 .16 
5 = 3 26 = 154 Std. dev. = 6.58 
6 = 2 27 = 176 
7 = 3 28 = 130 % missing = 8.3% 
8 = 9 29 = 147 
9 = 6 30 = 154 
10 = 9 31 = 127 
11 = 10 32 = 114 
12 = 18 33 = 103 
13 = 18 34 = 96 
14 = 26 35 = 74 
15 = 27 36 = 65 
16 = 35 37 = 51 
17 = $ 38 = 31 
18 = 52 39 = 23 
19 = 58 40= 10 
20 = 69 41 = 7 
21 = 70 42= 5 
22 = 118 Missing = 217 
23 = 118 
N = 2603 Val i d N = 2386 
Rei iab; I ity 
Coefficient Alpha .44 
ITEM- ALPHA 
TOTAL Tr- T-rr-I. • .I.r .I. IeI'I 
ITEM CORRELATION DELETED 
MARRIAGE .06115 .44150 
AllKIDS .08925 .44573 
FAMINTER .10327 .43842 
CRELINTE .19328 .40432 
FRNINTER .21705 .39373 
FRIENDS2 .34198 .35109 
WORKINT .10722 .44456 
FR81MECH .27283 .36769 
lEISUR2 .25517 .38089 
MARRIAGE ALLKIDS 
MARRIAGE 1 .00000 
ALLKIDS .15672 1.00000 
FAMINTER -.03113 .34171 
CRELINTE .12122 .10506 
RFNINTER -.07320 - .02086 
FRIENDS2 .01475 -.03160 
WORKINT .00944 -.00207 
FRIDMECH .06084 .13736 
LEISUR2 - .03326 .03306 
CORRELATION MATRIX FOR SCALE NETINTER 
FAMINTER CRELINTE FRNINTER FRIENDS2 
1.00000 
.15432 1.00000 
.04609 .07453 1.00000 
.03930 .19351 .25829 1.00000 
- .03547 .02480 .07570 .12227 
.05037 .04958 .1580 9 .23132 
.07072 .04084 .16078 .25659 
WORKINT FRIDMECH 
1 .00000 
.07713 1 .00000 
.10324 .18343 
LEISURE2 
1 .00000 
ru 
OJ 
--.J 
APPENDIX E 
CORRELATIONS OF INDEPENDENT, DEPENDENT, 
AND CONTROL VARIABLES 
ZERO-ORDER PAIRWISE CORRELATIONS OF INDEPENDENT, DEPENDENT, AND 
CONTROL VARIABLES, USING CONTINOUOUS VERSIONS 
2 3 4 5 6 7 B 9 1D 11 12 13 14 15 
Network variablas 
1 • Scope 
2. Size .60 
3. Frequency .57 .38 
4. Interacti on .78 .70 .67 
Demogrephic variebles 
5. Age -.41 -.19 -.09 -.29 
6. Sex [1=male, 2~femaleJ -.D5 -.05 -.05 
7. Socioeconomic status .12 .12 .11 .14 
Health precticas 
8. Smoka -.09 -.14 -.19 -.1D 
9. Drink .11 .05 .08 -.25 -. ffi -.05 .37 
10. Physical activity .30 .12 .09 .24 -.20 -.21 .12 .(14 .12 
Heal th status 
11. Parcaived haalth -.25 -.14 -.16 -.20 .26 -.15 .07 -.03 -.17 
[1=excall ::lnt, 4=poorJ 
12. Hospital stay -.15 -.07 -.04 -.10 .22 -.08 -.10 .25 
13. Outpatient contacte -.15 -.10 -.06 -.11 .17 .13 -.05 -.13 -.10 .32 .49 
Oapendant variablea 
14. Initial visits -.15 .14 .17 .15 • .fl 
15. Change in contacts -.06 .10 .31 .08 
16. Mortality .31 .17 .15 .25 - • .fl .11 .11 .08 .12 -.24 -.26 -.18 .13 
(O=dead 1=alivaJ 
Nota: Those shown ~ ~ 0.05 
All codad low-high axcept where indiceted 
I\J 
OJ 
to 
ZERO-ORDER PAIRWISE CORRELATIONS OF INDEPENDENT, DEPENDENT, ANO 
CONTROL VARIABLES, USING DICHOTOMOUS VERSIONS 
1 2 3 4 5 6 7 B 9 10 
Network variables 
1. Scope 
2. Siza .41 
3. Fraquency .39 .21 
4. Interaction .5B .46 .49 
Oemogrsphic variables 
5. Age [1--3J -.35 -.14 -.04 -.20 
6. Sex -.07 -.06 -.06 
7. Socioeconomic status .OB .10 .06 .12 
Health practices 
8. Smoke -.07 -.13 -.27 -.oB 
9. Drink .14 .DB .07 -.31 -.23 -.06 .32 
1 D. Physical activity .23 .07 .07 .17 -.21 -.16 .09 .07 .12 
Health status 
11. Percaived haalth .23 .11 .11 .13 -.24 .09 .07 .12 
[1=excel lent, 4=poorJ 
12. HOGpital atay -.10 -.05 .19 -.03 -.04 -.07 
13. Outpatient contacts -.11 -.04 -.07 .1B .16 -.05 -.12 -.09 
ospendent variablas 
14. Mortality .26 .12 .10 .18 -.48 .11 .1 D .14 .11 
Note: Thoss shown 1!..~0.05 
11 
-.20 
.22 
.23 
12 
.36 
-.19 
13 
-.13 
I\J 
'-J 
o 
ZERO-ORDER PAIRWISE CORRELATIONS OF RELATIONSHIP ~OMAIN INDEXES, 
CONTROL VARIABLES, AND MORTALITY 
1 2 :3 4 5 B 7 B 9 10 11 
Relationship index (nteractionJ 
1. Marriaga (1-yes, 2=noJ 
2. Childran (1-none or -.11 
few, 2=many) 
:3. Family of origin (1=some, 2=uch) 
4. Relatives (1=some, -.10 .05 .11 
2=uch) 
5. Close friends (O=none, -.05 .OB .05 
1 =some, 2=much) 
B. Other friends -.05 .05 .20 
(1-some. 2=much) 
7. Work (O=none, .04 .05 .11 
1 =some, 2=much) 
8 Meetings (O=none -.OB .07 .14 .21 .1B 
1 =some, 2=much] 
9. Church ettendence .09 .OB .OB .1:3 .12 -.05 .21 
10. 
(O=never. 1=occas •• 2=often) 
Social laisure (O=none) .08 .04 .1B .21 .10 .21 .07 
Control variablas 
11 • Aga (1-:3) .22 -.14 -.OB -.OB -.05 -.17 -.:38 .0:3 -.17 
12. Age [1-4] .19 -.05 -.09 -.08 -.06 -.19 -.:32 -.07 .05 -.17 .93 
1:3. Sax (1-male, 2=famale] 
14. Perceived haalth -.07 .04 .04 .08 .14 .14 .11 .04 .12 -.24 
[1=poor. 2=good) 
15. Hospital stay .05 -.12 -.04 -.03 .19 
Dspendent variable 
1B. Mortality -.11 .OB .OB .04 .11 .15 .2:3 .09 .05 .17 -.4B 
[O=dead. 1=alive) 
Partials. [-.03) [.OB) [.09) (.07) (.11) [.OBJ (.08) (.11) 
controlled by Age [1-4J 
Note: Those shown ~ ~ 0.05 
12 1:3 
-.24 
.19 
-.45 
14 
-.20 
.2:3 
15 
-.19 
I\J 
'.J 
...... 
APPEN DIX F 
CODING OF COLLAPSED VARIABLES FOR 
LOGISTIC REGRESSION ANALYSES 
CODING OF COLLAPSED CONTROL VARIABLES FOR LOGISTIC 
ANALYSES IN TABLES XIII THROUGH XX 
(ALL TOTAL 2603) 
AGE 
Version A 1 = 18-49 yrs N = 1454 
Version B 
SEX 
2 = 50-64 694 
3 = over 65 455 
1 = 18-34 Y rs 
2 = 35-49 
3 = 50-64 
4 = over 65 
1 = male 
2 = feme I e 
N = 697 
757 
694 
455 
N = 1202 
1401 
SOCIOECONOMIC 1 = low N = 1268 
1151 
184 
STATUS 2 = high 
Missing 
PERCEIVED HEALTH 
Version A 1 = poor N = 471 
2 = good 2085 
Missing 47 
Version B 1 = excellent N = 893 
2 = good 1192 
3 = fair or poor 471 
Missing 47 
LENGTH HOSPITAL STAY 
Version A 
Version B 
OUTPATIENT 
VISITS 
SMOKE 
DRINK 
N = 2075 1 = none 
2 = one or 
1 = none 
2 = some 
more 528 
3 = much 
N = 2075 
261 
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1 = none/low N = 1310 
2 = many 1293 
1 = never N = 1054 
2 = current smoke 1534 
Missing 15 
1 = never, or 
light N = 1549 
2 = moderate, 
or heavy 916 
Missing 138 
PHYSICAL 
ACTIVITY 
NETWOR K SCOPE 
1 = low 
2 = high 
Missing 
Version A 1 = small 
2 = large 
Missing 
Version B 1 = small 
2 = medium 
3 = large 
Missing 
MORTALITY o = dead 
1 = alive 
273 
N = 1198 
1342 
63 
N = 1186 
1239 
178 
N = 632 
898 
895 
178 
N = 376 
2227 
274 
CODING OF COLLAPSED NETWORK VARIABLES FOR LOGISTIC 
ANAL YSES IN TABLES XVI AND XVII 
(ALL TOTAL 2603) 
NETWORK SCOPE 1 = sma I I N = 632 
2 = medium 898 
3 = large 895 
Missing 178 
NETWORK SIZE 1 = smal I N = 833 
2 = medium 792 
3 = large 904 
Missing 74 
NETWORK FREQUENCY 1 = sma I I N = 781 
2 = medium 725 
3 = large 923 
Missing 174 
NETWORK INTERACTION 1 = sma I I N = 710 
2 = medium 816 
3 = large 860 
Missing 217 
SCOPE IMMEDIATE FAMILY 1 = sma I I N = 559 
2 = medium 943 
3 = large 1060 
Missing 41 
SCOPE EXTENDED FAMILY 1 = sma I I N = 890 
2 = medium 953 
3 = large 716 
Missing 44 
SCOPE FR I ENDS 1 = sma I I N = 372 
2 = medium 1155 
3 = large 1060 
Missing 16 
SCOPE OF COMMUNITY ACTIVITIES 1 = sma I I N = 1110 
2 = medium 860 
3 = large 500 
Missing 133 
CODING OF COLLAPSED RELATIONSHIP DOMAIN 
INDEXES (INTERACTION) FOR LOGISTIC 
ANALYSIS IN TA8LE XVIII 
(ALL TOTAL 2603) 
MARRIAGE 1 = married N 
2 = not married 
CHILDREN 1 = none 
2 = one or two 
3 = th ree or more 
FAMILY OF ORIGIN 1 = low 
2 = moderate 
3 = high 
Missing 
RELATIVES 1 = low 
2 = moderete 
3 = high 
Missing 
CLOSE FRIENDS 1 = none 
2 = low 
3 = high 
Missing 
OTHER FRIENDS 1 = low 
2 -= moderate 
3 = high 
WORK 1 :::: don't work or low 
2 = moderate 
3 = high 
Missing 
CHURCH 1 = never attend 
2 = occasionally attend 
3 = often attend 
Missing 
MEETINGS 1 = none 
2 = low 
3 = high 
Missing 
SOCIAL LEISURE 1 = none 
2 = some 
3 = many 
Missing 
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= 2167 
436 
356 
1123 
1124 
753 
842 
890 
118 
844 
875 
869 
15 
581 
1113 
904 
5 
811 
697 
1095 
1178 
594 
800 
31 
675 
802 
1054 
72 
881 
856 
851 
15 
471 
1252 
817 
~~ 
APPENDIX G 
MORTALITY RATES FOR CONTROL VARIABLES AND SCOPE 
VARIABLE USED IN TABLE XIII 
277 
MORTALITY RATES FOR COLLAPSED CONTROL 
VARIABLES AND NETWORK SCOPE 
USED IN TABLE XIII 
Mortal1ty 
Variabla Oaad AI ive Rate 
AGE 
1 • Under 35 7 600 1.0 
2. 35 - 49 30 727 3.9 3. 50 - 65 110 584 15.8 
4. Over 65 229 226 50.0 
Total 376 Total 2227 
SEX 
1 • Male ::22 980 18.4 
2. Femele 154 1247 11.0 
376 2227 
SOCIOECONOMIC STATUS 
1. Low 79 361 17 .9 
2. Low/med1um 80 442 15.3 3. Medium 74 506 12.7 
4. Medium/high 54 412 11.6 5. High 27 382 6.6 
314 2103 
PERCEIVED HEAl. 1M 
1 • Excel lent 66 827 7.4 
2. Good 142 1050 11.9 3. Fa1 r/poor 145 326 30.8 
353 2203 
LENGTH HOSPITAL STAY 
O. None 228 1847 10.9 
1. Short 50 211 19.2 
2. Long 98 169 36.7 
376 
RATE CONTACTS/DISEASE 
2227 
O. None/low 87 812 9.7 
1. Medium 92 736 11.1 
2. High 197 679 22.5 
376 2227 
SMOKE 
1. Never 156 898 14.80 
2. L1ght 101 548 15.55 3. Moderete 77 557 12.15 
4. Moderate/heavy 32 183 14.88 5. Heavy S 30 16.67 
372 2216 
DRINK 
1. Never 283 1266 18.30 
2. Light 26 494 5.00 3, Modarete 15 180 7.70 
4. Heavy 31 170 15.40 
355 2110 
PHYSICAL ACTIVITY 
D. None 88 482 15.40 
1 • Little 125 503 19.00 
2. Moderete 99 711 12.20 3. Much 39 493 7.30 
351 2189 
NETWORK SCOPE 
1. Small 192 440 30.38 
2. Small/mediull 58 352 14.15 3. Med1um If7 441 9.63 
4. Medium/large 24 1fl7 4.79 5. Large 13 381 3.30 
334 2091 
